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PHYSICAL THERAPY IN CHRONIC ARTHRITIS: ITS 
USES AND LIMITATIONS 

In any discussion of the treatment of chrome arthritis a 
prehimnai3' dehmtion of tenmnologA" is necessarj' Vanous 
classifications of arthntis ha\ e been desenbed, based on patho- 
logic, etiologic, or clinical distinctioDS Perhaps the most satis- 
factory- classification of this disease is that of XichoUs and 
Richardson, ivhich separates all infections of the jomts into two 
mam diiisions (1) Proliferative arthntis, and (2) degeneratne 
arthntis In proliferative arthntis the changes are of a frankly 
inflammatory- nature Granulation tissue forms between the 
articular surfaces with ultimate injury- to the cartilage and bone 
and the production of fibrous or bony- ankylosis In addition 
to these dianges there is more or less inflammation of the peri- 
articular structures which may result m thickenmg about the 
jomt and, with shnnkage of the new fibrous tissue, m deformmg 
contractures In the early stages this type of arthntis may 
often be subdmded mto cases that affect primarily- the jomt 
Itself and those m which the inflammation is penarticular 
In either of these subgroups, howeAcr, the progress of the dis- 
ease may eientually lead to a nuxed form m which both the 
joint and the penarticular st pictures a re mAolved Infectious 
arthntis, arthntis deformansi^^pTan6tIs--specifiG«thntLdes 
fall mto the proliferate grXp* M, S. Medic^' 

^OTE.— The next number ofl'he Mebicu. Cunics » 

Will be 1 continuation of the N'cwfYorl. number 7. F D A «s *. 
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Degenerative .arthritis sometime-, called lijiierlroplnt, i-. 
characterized pnmanii b\ a neii growth ot bone in and around 
the articular surfaces In this t\pe true ankylosis doe^ not 
occur, but the “lipping” of the articular surfaces maj c\entuill\ 
lead to more or less locking of the joint Heberden’s nodes, 
morbus coxa; senilis, the arthritis of mcnopnust, and senile 
arthritis all fall in this group .\s the name implies, tlic kdons 
m tliese cases arc more dcgcncrati\c than inflammatorx and arc 
probably not referable to infection 

A rational discussion of tlie use of phxsical therapj in ar- 
thritis must also take account of the slagc of the process W e 
must distinguish between cases that are in the acute or jiro- 
gressixe stage, and tliose in which the process has become 
staPonarx tliird group xxould include cases which alreadx 
show signs of spontaneous recession Iliese groups niiglit be 
designated the progrcssixe, statiomrx and receding txpc« 

In tlie tlurd place, tlic phjsician must make cxerx effort to 
determine the cPologx of ex era case of arthritis 'Ibis should 
be done before an) form of tlicmpx is undertaken Ton of 
infection are responsible for a large percentage of the nec: 
On tlie otlicr hand, other factors are probablx at work in the 
degeneratixe forms For example, menopiu'c arllmti'i, quite a 
common tx-pe, is rarclx assoaated with anx dcmoiictrabli focu*, 
of infection 

From these prelinunarx consideration-- it is clear that iht 
main essentials in the successful treatment of arthritis an a 
thorough comprehension of the morbid anatomx ol tlie di«ci«t 
and the determination of the aclu il sLage of the process in anx 
gixen case It is equallx obxnous tint no method of trtiting 
arthritis can be pcrmincntlx successful unlccc the ctiologx is 
dctennined ind the exciting cause remoxed 

THE MODERN TREATMENT OF ARTHRITIS 

At the present time the recognized treatment of (hnmit. 
arthritis consist*! of fl) Rcmoxal of infcctiou-- foci and othir 
toxic factors, such ac intcstiml intoxication (2) Mtdirinal 
treatment consisting of salicxlales i<>did« thxnud extract tt< 
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In administering these agents the phj-siaan has seA eral objects 
in — the control of pam, softenmg of fibrous tissue, stimula- 

tion of metabolism, and other less clearly recognized effects 
(3) Specific treatment vnth vaccines as, for example, gonococcus 
laccme injections m gonococcus arthritis, streptococcus vaccine 
in cases assoaated with streptococcus tonsillitis, etc (4) Non- 
specific therapy Administration of protems such as milk and 
typhoid vaccme for the purpose of producmg non-specific reac- 
tions (5) Surgical treatment This consists, m the more acute 
cases, m imm obilization with splmts, and traction to preient 
adhesions and ankylosis In chrome cases the functions of the 
orthopedic surgeon are to prevent contractures and break up 
ankj losed joints by arthroplastj* or forcible rupture of adhesions 
under anesthesia (6) Physical therapy The \anous forms of 
physical therapy each haie their defimte functions, dependmg 
upon the kmd of phjsiologic reaction each giies nse to Some 
of these agents are employed to produce a general, others to 
produce a local, effect Arthritis bang a sjstemic disease, the 
treatment should be directed not onlj- toward the local mam- 
festations m the jomts, but toward correction and improi ement 
of the patient’s general condition 

In the present discussion we will confine oursehes to a 
consideration of the last-named therapeutic measure Phj sical 
therapj. is commg mto greater and greater populantj, and 
deseriedly so But as m the case of all new agents, we are in 
danger of bemg earned away by our enthusiasm, and of applymg 
phj sical therapy to cases where it is not indicated, or expectmg 
results beyond those which phy siotherapy is capable of achieiTng 

Before takmg up the treatment of the i anous forms of chrome 
arthntis it would seem desirable to reidew bnefiy the i-arious 
forms of physical therapy now m use, considenng under each 
headmg the physical quahties of the agent employed and the 
character of the physiologic reaction which it arouses m the 
tissue 

The agents now most frequently employ ed are 

1 Hehotherapy 

2 Heat 
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3. Electncit) 

4 Radmm and i-ra\ 

5 Hjdrothcrapy 

6 Massage 

7 Arcchanothcrapj and cxcrascs 

These \anous forms of phj*sical therapy •nail now he con- 
sidered in detail 

Heliotherapy. — ^Tmscn, of Denmark, was probabh the first in 
modem times to applj sun treatment scientincalK He started 
his work in IS90 and confined it maml} to the treatment of 
lupus Dr RolJier, m Lej-sm, Smtrcrland, opened a >=anUanum 
in 1903 tor the treatment of evtrapulmonan tuberculosis with 
hehotherapj and was followed bj Cahf: and Jaubert and others 
in France, and m this counti3 similar work was started in Den- 
ier and Buffalo By gradual steps our knowledge of the ther- 
apeutic value of the sun rajs has been dei eloped, although there 
is still much to be done 

In studjTng the sun spectrum it is conienicnt to diiide it 
into 

1 \cunic or ultraviolet rajs 

2 Luminous or light rajs 

3 Calorific or heat rajs 

Of tliese, the calorific rajs arc found among the Ic.isl refracted 
rajs of the spectrum and haie a longer wait -length 'Ihe 
ultranolct rajs arc most refracted and haie a short waie-lemrth, 
and the lummous rajs arc found between tlic two Tlicsc ra\s 
arc not tlirec wcll-dctincd regions of the spectrum but oitrl'p 
widelj The Finscn school cmphasircs the whole sun spectrum 
while Rolher ascribes his results to tlie ultraiiolct rajs ind the 
altitude The application of the sun being impractical m large 
atics, attention was focussed on the poi^'ibilitj of implojing 
some form of nrtiticial sunlight Ihe result has been that we 
ha\c lamps for heat rajs, for light rajs, .and lor the ullriiiokt 
rajs, but no lamp for tlie whole spectrum Accurate 1 nowled/e 
of tlie phj'Siologic effect of tiie>e rai' is much behind tlieir iir.*r~ 
lica! application, but of late much worl has been done liMth in 
this countrj and abro id on the phj>ioIf>e'a of the ultriMolel raj*- 
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There are several different of lamps for the ultra^'lolet 
rays Those used by the authors are mercury ^apo^ lamps 
The ultra\’iolet rays are produced by^ leading slow tension direct 
current through two mercury' electrodes contamed in a quartz 
burner 

The ultra\’iolet rays are in^’lSlble The ray3 of the spectrum 
are measured in uave-lengths and the umt is called an Angstrom 
umt The physiologic effects of ultra\’iolet hght are 

1 Bactenctdal Effect — ^The bacteriadal effect of the ultra- 
^'lolet rays is well known from their use in stenhzmg drinkmg- 
uater and swimmmg pools Paccmi of Chicago, has determmed 
the death pomts of various bacteria suspended m clear solu- 
tions m direct contact with ultra\aolet hght It \anes from six 
to tuentj*-fi\e seconds for the common pathogemc micro- 
organisms 

2 UUrawolet Causes an Increase in the Calcium and Phos- 
phorus of the Blood-plasma — ^The benefit of ultra\'iolet ray's m 
nckets has long been known and also the benefit of cod-hver 
oil It was only recently that Kugelmass and hlcQuame demon- 
strated the fact that cod-hver oil when oxidized gives off ultra- 
Molet ray's It has also been proved that calcium medication 
m combmation with ultraviolet radiation will mcrease the cal- 
aum content of the blood-plasma 

3 Leukocytosis, General and Local — Both the general and 
local apphcation of ultraviolet rays is followed by' an mcrease 
m the leukocy’te count WTiether this is due to mcreased pro- 
duction of white cells or only a leukocy'tosis m the penpheral 
arculation m response to irritation it is difficult to say' 

4 Pigmentation — ^It was formerly behe\ ed that the amount 
of tanmng which followed ultraviolet radiation was an mdex of 
Its benefiaal action The pigmentation is considered by some 
a defense reaction of the skin This has been disputed of late 
and the similarity of the hemoglobm m the blood to the chloro- 
phy 1 in plants has been adi anced but not experimentally proved 

5 Metabolic Changes — The chmcal results are not yet ex- 
plamed physiologically, but probably depend on the reaction of 
the different ammo-acids to the ultraiiolet rays and also on 
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the influence of ultranolct ra>s on the nucleus and cj loplasm of 
the cellular structures 

6 CoHKtcnrntalum —The frequently obser\ed relief m ob« 
scurc nene pains sudi as those of neuritis and neuralgia is 
probably due to the counterirntant action of uUra\ lolet raj^ 
Practical Application of Ultraviolet Rays— Tor praclicaf pur- 
poses two ultraaiolet lamps are axailable 

1 The air-cooled lamp, which gi\cs niainh tlic long wa\t.s 
The chemical action of the long waxes is chiefly an ONidiring 
one, hence they tend to increase metabolism 

2 The w ater-coolcd lamp, w hidi gives the short w a\ es The 
latter haxe a deddcdly bactcnadal action ChemicalU they 
act as a reduemg agent and depress metabolism 

The air-cooled lamp is used mamly for general radiation of 
the entire body Its action is mostly on tlic blood In order 
to hax e the ma\imum of blood radiated it is customary to pro- 
duce a general hyperemia of the skin by means of a short ex- 
posure (ten mmutes) to a radiant hght 

The axposurc to the air-coolcd lamp should start with three 
mmutes at a distance of 60 to 70 cm and the tunc increased unul 
a first-degree erythema results In calculaUng tlic dosage we 
haxe to consider the amount of pigment in the pitients skin 
The Nordic type stands much less radiation than the dark- 
skinned type from South Europe 

The water-cooled or Krommaycr lamp is used mainlx for 
local application When used m direct contact with the skui 
we start with fifteen seconds and increase xxith fifteen seconds 
each treatment Each lamp has to be standardized by itself 
and this ought to be repeated at least once a month bcciusc the 
lamps deteriorate somewhat Under certain conditions, when 
both a general and local action is desired, it is adxantigcous to 
combmc the air-cooled and the xx ater-coolcd rays 

Heat — Wlicn heat m any form strikes the human both an 
increased surface temperature is tlic first noticeable clnncc 
In order to protect tlie body the hc"'t-rcguKtfng nitchtfiL'm 
rcspond^ with a hxperemn the capillary bed i« enforced with 
blood and thereby congestion t.omca}itrc ebe is rthtxed Othir 
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a.Tenues of ieat dis^ation are utilized to equally; Umi 
toe, such as increased pulmonatj' ventilation and -- 

through the sweat glands The reaction of Uic 
and sweat becomes less add or more alkaline, '7’'iC ti' 't " ^ 
heat plus hjperemia on the peripheral nerves is ^ t,-,, 
dve and b 3 ' the reflex arc this sedative action y a} -vj, ^ , 
snitted to deeper structures 

The practical application of heat may be gcnen 'r 
Its general application is descnbed under hydrollen;^ I, * 
local application of heat the foUowmg means an* 

1. The arc light, which is best employed liy'* .«j; u ^ 
-ordinary- marine search light with the glass front v't'iO'j, ' 
moved The light is thrown in parallel rayh by ; .<s , 
parabolic reflector. The light value is about S0(W v’,., , 

These arc li^ts usually go under the name of wlu; < 

2 The high power incandescent lamj) Ins 
tungsten filament of 500 candle-power and is \ , 

•dome reflector. The carbon filament gives off ny/'t, 
rays while the tungsten filament lamp prodij^/.* 
amount of luminous ra\-s with very little heal, 

3. Baking and bakers are passing out of vogij", ; . 

-and heaters should be substituted for anj' box w ]>>'/ n , 
heat is produced in the same was- as in an clcclric 
carbon filaments The deanest apphcation is a bil'lf' 
ing S to 36 carbon lamps The part treated uik] f.-, 
cos ered bs' a blanket The time of apphcation is |/ ' 
nunutes * ' 


Various forms of heat are usualh applied as 
measures for electrical treatments, massage, or itiiikI/ \ ' 
Electricity-— The hesitancy- which many mcdiial , V^' 

-adiocating electndtj- as a therapeutic agent is dia }, ^ ' 

the excessive daims of the electrotherapeutists ^ ^ 

ists often base their work on a knowledge of cle(i,f,{, 
than upon a knowledge of general medicine, and \ ' ' 
tridans practismg medicine rather than medical 
■clectridty During recent j-ears espedalh since tin jy ' 
much has been written for and against the use of tin ^ ’ 
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currents We \nll tn- here to take up the action of then' cur- 
rents as based on our knowledge of ph\siolog\ and pathologi 

1 Gahartsm — ^Thc unmodified gahanic current is a direct^ 
continuous, unidirectional current, usualh olitamcd from dn' 
cell batteries or from the street current with the interposition of 
resistance. It is applied in two wajs, continuous gahaiusm and 
interrupted gaKanism 

Continuous Gahamsm —This is applied b> means 01 two metal 
electrodes usually of the same size, with a pad or scacnil hjers 
of gaurc soaked in normal salmc or some other appropriate 
solutions These electrodes arc connected to the nndnne, 
one becommg the posiUic, the other one the negative electrode, 
vnth positive and negative polaritj changes Great efforts have 
been made trjmg to ctplam what takes place in the intcrpokir 
path through the tissues of the bodj . The result is the medical 
ionization tlicorv' wlucli is based on what we know of elcctrolvsis 
or ionic interchange Many entliusiasts believe that bv this 
method It is possible to introduce medicine through the skin 
and even tlirough a joint Evpcrmients have not proved tliN, 
but It seems rational to believe tliat tlic tissue rcdstancc will 
produce some heat and thercbv benefit, at least tcmporarih "uch 
conditions as saatica The softening effect around the i ithode 
is made use of to loosen up scar tissue 

Interrupted Gahantun — If a large electrode is apjilKd ovtr 
tlic brachial plevus and a small hand electrode over tlu motor 
point of the biceps muscle on the same side and the't tki trodts 
connected with a galvanic battcrv, we will obtain one contnt- 
tion of the biceps at the make and one at the break 01 ihi cur- 
rent These contractions art njud and vigorous Even 11 the 
musculocutaneous nervt is cut there wall still bt a contnition 
at the make and one at the break, but now the contraction*' are 
sluggish From Uiis v\c conclude that the galvanic inttrruptid 
current stimulates through both the nerve end-poini and the 
musc!c'fibcr> Interrupted galvanic curnnt tlicrtio’-c '•luti'i't*; 
Itself tor muscle tvcrcismg in ca'jcs whtrt mtin h atroji'iv i* rim 
to degeneration of the nerve or of the muscuhr ti-ui 

2 larcdisn — Ihi- tht nlttnnting curnnt cditainid 
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an induction machine This consists of a galvanic current 
leadmg through an mterrupter mto a primary coil ivhich is in 
induced relation to a secondary coil This current can be modi- 
fied as to number of interruptions, voltage, and amperage The 
faradic current is applied verj’- much like the interrupted gal- 
vanic current with one mdifferent electrode over some part of 
the spine and the small hand electrode over the motor point of 
a muscle The contraction that results is a consistent, power- 
ful contraction of the muscle 

If this kind of current is apphed to a muscle without nerve 
supply, we get no response From this we conclude (1) That 
the faradic current stimulates only through the ner\e ending 
(2) That the faradic current is useful m diagnosmg peripheral 
ner\e lesions 

3 Sinusoidal Current — ^W^e will confine our discussion to the 
slow smusoidal current which is the straight galvamc current, 
modified by a vaiyung resistance into sjunmetnc waves with 
altematmg polanty 

B) reason of this re^ ersmg polarity of each successn e wave 
the smusoidal current gives no polanty effects It pro\okes a 
powerful contraction, nearly painless, because maximum strength 
of current is graduallj' approached and graduall}' receded from 
Because of the gradual contraction and gradual relaxation of the 
slow smusoidal and its painless application it has a wide field of 
usefulness 

In the mterrupted galvanic, the faradic, and slow smusoidal 
currents we ha\e the mechamcal agents for producmg mus- 
cular contractions These contractions cause a temporaty 
mcrease of the circulation and therefore of the nutation to the 
muscle, and when repeated a permanent increase m \olume 
strength, and tomaty 

The techmc is not easj' and requires a knowledge of anatomy 
and ph}-siolog3' and experience in the application of electaaty 
It is necessaiy to know what muscles are to be treated and to 
use onlj enough current to contract these muscles and not their 
antagonists There is danger of o^ erworkmg weak muscles and 
thereby domg more harm than good 
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Then an. t^o nuthods ot apphinp the ^nu^eld-'I cvrnnt 
the iinipolir and the hipehr nuthed In the unuMli” intheni 
a large clectnxlc n phred oxer the upper part o! the sini.e eir 
the hr uhnl plexus in tnntini: upper extremities oxt r tlu 5 nu r 
spine or lumbosacral plexus xxhen the lower extri’imu*> -n con- 
cerned, and the small hand clectnvk is applied ox«.r the r’otv-r 
point of a muscle In the bi|vhr metlnxl x\e U'e two I’u- 
trodcs, one at either extremitx of the muscle 

It IS dangerous to applx these rurreits in the nuchl>o’-h(h>d 
of a heart which rx'^pomK with tihnllation when snmuhtnl 
Neoplasms and unte inti'ctums are aho exantr luulic itio^s 1 In ve 
electric slimulatuans bx no means replace the ^o called 5w<di>h 
moxements translated bx Lv*xett to muscle training ird whtr- 
exer it is po^^lble to contrict a musele bx xohmtarx inpol-u- 
no ctTort should be made to rephie the normal brain i "'prl-i bx 
an elei-tric current 

4 //ii;/’ fncviwcv Cwrcri ^ — In tiurapeutics tl.i dui hag 
line between high and low irequencx airrents is at th po’at 
xxhere human tissues cease to respond to taih imniKi Ills 
point IS aboxe 30,000 oscillations per eecvaad Ii the xoit'ci is 
raiscxl and the trevquencx incixasctl aboxe >0000 o-ail'' lions 
XX e haxe the high-irequencx current of d'\rsoax'! o- the u 'th- 
crnxx currom It the xoltage is stepped up a e,c»ul tia' bx 
mians of a lesla ixul or an Oedin resonator wi Irxe ’he Ii-'a 
current and the Oudm current 

In the d’.Iivonxal current the xoltagi max b s'* ' ich t' ■'t 


in spite o! the high trequcncx ot oscillations senvatIo’'s *• v' exm 
cc’ntractions max result Inthcdrthcmx a’Tiat t’cxo’iar’e 
Is Sis much low I r and the irequi acx s? ’T>rch hiel cr t'' : "i’ ^ ”s.' - 
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rent produces heat m the tissue traversed by it as it passes be- 
tween the electrodes This heat production is the only effect, 
there is no contraction, shock, or electrolytic changes as far as 
we know 

To Dr Nagleschmidt, of Berbn, goes the credit of»workmg 
out a machine capable of producmg such a current Durmg the 
late war the madune was further improved m this country and 
today it IS one of our most useful therapeutic agents 

Surgical diathermy or electrocoagulation is sunply a cookmg 
process obtamed when a large electrode and one of pm-pomt 
size are used The heat at the small electrode is sufficient to 
coagulate tissue cells This is not to be confused with the actual 
cautery where burning or mcmeration of the tissues takes place 
Medical diathermy may be either stimulative or sedative 
In medical diathermy two electrodes, usually of the same size, 
are used The dosage is calculated from the size of the electrodes 
used and the resistance of tissue traversed, but the best mdica- 
tion IS the tolerance of the patient 

In the simulative techmc the current is turned on suddenly 
up to about 700 m amp for six to seven mmutes and is turned 
off suddenly Thereby no great heat is developed and the 
, object IS to imtate the tissue between the electrodes to greater 
acti\'ity 

Absorptive or sedative diathermy To produce this effect a 
higher amperage is necessarj’’, sometimes up to 2000 m amp 
or more for a penod of fifteen to forty-five mmutes The cur- 
rent is turned on slowly until maximum amperage is reached 
This raismg of the amperage should take three to five mmutes 
The treatment is likeTOse termmated by tummg off the current 
gradually The immediate effect is mcreased heat production 
and the heat-regulatmg mechanism of the body responds with a 
local hj'peremia With this local hyperemia follows an mcrease 
of the blood constituents, mcludmg the leukocj tes Because of 
the mcreased blood-supply stasis is broken up and deposits are 
made soluble The action of heat and hj'peremia on the sensory 
nerves is sedative and, therefore, the diathermj' current is one 
of the best anodjmes we ha\ e 
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Oudtn — ^TIiis IS a lugh-frcqucncj current conncctetl to a 
\acuura or non-\acuum electrode, which act.-, as a condenser 
electrode This is sometimes called indirect diathcrmj. It i, 
used with the electrode in direct contact with the skm when a 
scdatise.form of heat is desired A countcrirntant effect is 
obtained bi holding the electrode a short distance from the 
skin A shower of sparks or an effluic mil then pass from elec- 
trode to skin 

Autocondensatton — This is another application of the liigh- 
frcqucncy current The patient holds in his hands an electrode 
m the form of a metal rod, which is connected with one terminal 
of the high-frequency current The patient lies on a special 
table or pad connected wnth the other terminal Ihis aiito- 
condensation pad consists of a metal plate with msulatcd cover- 
ing The pad electrode, with the patient and tlic intervening 
insulator, make up an apparatus not unlike a Lc.vdcn jar 7 he 
whole body heats up gradually and complete relaxation follows 
If contmued long enough, profuse perspiration occurs The 
treatment takes about fort^-iivc minutes and has a reputation 
for lowcrmg the blood-pressure If by autocondcnsation wc 
could markedly increase the bodv temperature we might have 
a substitute for the foreign protein reaction, now mucli used in 
therapeutics 

5 Sfaftc Machine — The static macliine is a self-charging 
condenser macliine witli a vciy high voltage and comparativciv 
small amperage The currents obtained from sucli a madiinc 
have been used empincallv for man> }cars In the hands of 
men who understand the technic of the static machine it is .i 
most valuable factor in therapeutics It has been used without 
judgment bv manv unfamihar vvith the technic, until the medical 
profession today shows more prejudice against the static mi- 
clune than against an) other form of clcrtncitv The principk 
involved m tlic static machmc is casilv understood 

The static madimc is a sclf-clnrgmg condenser of several 
thousand volts which can be discharged with or without inter- 
ruptions to a patient, either generallv or loc.illv , m a concen- 
trated <!p.Trk or in a diffuse breeze The mu hint consist- of 
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dght or more plates which rotate agamst the friction of brushes 
Positive and negative electriaty is collected at combs which 
are connected with two dischargmg rods or termmals The 
capaaty of the machme is mcreased by Leyden jars According 
to the hook-up and the different methods of discharge, we speak 
of static spark, static wave, static effluve, static induced, and sMic 
saturation 

Static Spark — ^The patient sits on an insulated platform, 
connected with the negative pole No Leyden jars are used 
The spark ball is grounded In the direct static spark the posi- 
tive pole IS grounded and the sparks are admimstered directly 
from the machme, the whole capacity of which is concentrated 
in the spark In the mdirect spark the positiie pole is not 
grounded Sparks are drawn off the patient by the spark ball, 
which IS an electrode with msulated handle, termmating m a 
metal knob connected with a groundmg cham 

The physiologic effect of the static spark is a sudden con- 
traction of all contractile tissue under the spark These con- 
tractions are followed by an mcreased circulation and metab- 
olism m the parts treated 

Static Tl^’cnes {Condenser Discharge or Morton Wave) — A 
metal plate is attached to that part of the patient to be treated 
and then connected with the positive pole Leyden jars are 
connected up and the negative pole is grounded At the begm- 
nmg of the treatment dischargmg rods are closed and opened 
to regulate the speed and discharge of the wave 

This IS the most valuable of the currents obtained from 
the static machme While the static spark is a painful pro- 
cedure, the wave is easily endured by an^mne Here the dis- 
charges come m waves and the result is a repeated mechanical 
contraction of all contractile tissues imdemeath the plate elec- 
trode It is the best means we have to reheve the swollen 
tissues foUowmg a spram and replaces massage m myositis and 
prostatitis It is also useful m chrome arthntis as a local treat- 
ment when the lesions are panarticular 

Static Effluve — ^The same hook-up is used as in the direct 
spark The discharge is diffused through a dry stick or any 

>OL. 9—19 
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matenal v,iUi lugh clcctxic resistance sudi as the ]")eKraft 
penal The effect is the same as tliat of the spark except tint 
the discharge is much diffused and can be used o\cr an> delicate 
part 

Sialic Induced —The patient needs no insulated platfonn, 
as this is a bipolar application One electrode from tlic patient 
is connected with tlic outside coatmg of a Leaden jar, the other 
electrode from the patient to outside of the Leaden jar The 
Lc>dcn jars arc not connected directly, and neither side of the 
state machmc is grounded The mam terminals are dosed at 
the start of the treatment and are tlicn opened up until tlic 
tolerance of the patient is reached The effect is a powerful 
compression of tissue bctaaccn the electrodes 

Sialic Saluralton — ^Thc patient sits on an msulated chair and 
IS charged to full saturation for ten to twenty mmutes The 
physiologic effect is not well understood, but tlic psjdiologic 
effect is often stnkmg 

Radium and x-Ray —The local effect of radium and x-ra>s 
seems to be iciy much the same, namclj, the production of 
fibrosis, an action which theorcticallj , at least, would not appear 
to be of much value m the treatment of artliritis It is a well- 
known fact that many patients wiUi artlintis undergo radium 
or x-ra> treatment for neoplasms wntliout anj subsequent im- 
provement m tlic arthritic condition 

It is possible, of course, that minute doses of radium or x-raj , 
by sUmulatmg the Ivmphoc^ tes, might affect an artlintic joint 
favorabh by increasmg local phagocj tosis 

A considerable amount of the benefit which patients receive 
at various spas is now attributed to the radio-acliviiv of the 
water wliidi they dnnk or bathe in Just how mudi ba<;is there 
is for this behef it is hard to sav 

The soluble salts of radium are now cmplovcd inlrav cnouslj 
as wdl as bv mouth and for bathing puqioscs It is chimed 
that radium promotes secretion, excretion, and Uic metabolic 
processes, and favors the clwninaUon of nitrogen Lxpcnmcntal 
cvndcncc, however, in favor of tlic=c daims i<« su'Il meager 

Hydrotherapj —The practical app!iC''tion of watc- in thcr- 
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apeutacs involves two factors, the phj^iologj’- of the skin and the 
physical characteristics of water 

The body covering consists of epidermis for the protection 
of the body and a mesodermal layer called conum 

As protective agenaes for the skin there are 

1 The external stratum comeum of the epidermis, the per- 
ipheral cells of which consist of keratm, a highl}' resistant sub- 
stance and insoluble m mineral aads 

2 The secretion from the sebaceous glands, co nsisting of 
fats, soaps, etc , which make the skin a waterproof covermg for 
the body 

3 The pigment granules present m the stratum mucosum 
may also be considered as a protective agent against lummous 
and actinic rays 

The part that the skin plays m the heat-regulating mechan- 
ism is an important one The factors concerned are the blood- 
supply to the skm, the sweat glands, the muscular fibers, and the 
cutaneous nerv'es The papillae which projects mto the epidermis 
contains loops of minute blood-^ essels, artenal and venous cap- 
illanes, which together with the lymphatics nourish the skin and 
effect the exchange of gases and the secretions of the sweat glands 

The sweat glands are numerous small glands situated m the 
subcutaneous tissue with ducts endmg on the surface of the 
epidermis The sweat glands contam secretorj* ner\ e-fibers 
In ordmarj' life the usual cause for profuse sweatmg is an ex- 
ternal high temperature or muscular exerases The ki gTi tem- 
perature acts on the cutaneous sensor}' nerves which, m turn, 
refle^Jy stimulate hjperemia and perspiration This reflex 
response constitutes a ^er}' important means of regulatmg the 
body temperature 

The cutaneous muscular fibers are m\ oluntarj’ muscles which 
also help to regulate secretion and circulation The cutaneous 
ner\ es supply the skm with sensation Sensory impulses of all 
kinds are convened to ^asomotor, respirator}, heat-regulatmg, 
cardiac, and other centers m the medulla, which respond as the 
occasion demands to protect the organism from mjunous ex- 
ternal influences 
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The PhysiCitl Properties of Hfl/tr— ^\atcr occurs in tl>rcc 
physical forms solid liquid, and \apor — ^uhich only meins 
different temperatures These modifications of water make it 
a most useful agent in therapeutics for con\ ej ing heat or cold 
to the body 

Water being a good conductor of heat and cold, it absorbs and 
gi\ es off heat and cold \ on readily in moderate humidity If 
we stand nude in a bathroom at a temperature of SO® F . tlien 
submerge in a tub of water at the same tempenturc the 
difference in sensation before and after submersion n. quite 
marked The chilly sensauon after such a bath is due to tlic 
decrease m body temperature caused by tlie e\aporation of 
water from the skin It is said tliat water gnes off its tem- 
perature twenty -se\en times more rapidly tlian air 

The mechanical impact of water dehvered under pressure on 
tlic ■skin acts \ery mucli like massage or the static waic current 
^^uch of the ancient application of hydrotherapy and of 
the present medianal baths cannot be defended by our present 
know ledge of phy siology The claims that carbon dioxid, sulphur, 
or radio-actmty are absorbed through the skin arc questionable 
and the use of medicinal batlis, both natural and artificial, is 
empirical to say the least 

Wien warm water is applied to tlic skin it induces a hy- 
peremia ol the skm, incrcaced actiMty of the sweat glands, re- 
laxation of the cutaneous smooth muscles, deeper rcspintion, 
and a scdati\ c effect on tlic nerv ous stem 

In the application of cold water we ln\c blanching of tlic 
skm or witlidrawal of the cutaneous circuhtion, decrease in the 
actiMty of the sweat glands, contraction of the cutaneous mus- 
cles and a gencnl tendency to actnily which may pniduce 
shuenng to make up for tin. loss of heat 

For practical piiq>o«cs we may say that water hcloa the 
body temperaturt down to 10° F stimukates .and the avatcr 
abo\c boda temperature up to Ila° F act-, as o sedatne Flicse 
statements are based on subjeeuxe sxmptoms of normal indi 
xiduals but the objectne symptoms correspond \ try cloceh to 
the patient's sensations, and from the .'•ction ot x*ilcr in he**!!!! 
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we may draw conclusions about the acUon of water m dis- 
ease 

The Methods of Applying Hydrotherapy —These methods of 
app^ung hjdrotherapy have undergone considerable change 
durmg the last twenty years The different forms of packs, 
although ^ery benefiaal, are seldom seen m general hospitals 
today Few doctors know when and how to presenbe them and 
fei\ nurses are famihar with the techmc of administermg them 
1 The Douche— A jet or shower of water under pressure 
The mitral temperature of the water is 100® to 115° F and this 
is gradually decreased to 90° F or less after two or more mmutes 
The end-result should be a “reaction” which is nothmg more 
than a general stimulation of body functions 

The Scotch douche is apphed by two jets differmg 40° to 50° 
F m temperature with the control table 12 to 14 feet from the 
patient It is apphed mainlj’- over the muscular part ot the 
body, t c , the bad: and extremities It is a powerful stmiulant, 
a form of circulatorj' gj-mnastics It can be modified b) the 
operator’s finger mto a fan douche and apphed to any part of 
the bodj 

2 General Immersion Baths — ^This tj^pe is much used m 
neurologic and psjchiatric cases because of the resultmg mus- 
cular relaxation and sedative action The temperature should 
be 2° to 5° F abo\e body temperature Its duration depends 
on the particular case It is often combmed with massage and 
mampulations under water 

3 Vapor Baths — ^The limit of toleration of the body for 
moist heat is about 130° F This apphcation produces a marked 
elmunation and remoxes epidermal accumulations 

Vapor baths at lower temperature are soothmg and sedative 
Vapor baths that produce profuse sweating should be followed 
by the apphcation of cold water 

Electric Cabinet Baths — ^These are built either as xertical 
boxes where the patient sits on a chair with the head through an 
aperture or the patient redmes in a horizontal box witli the 
head outside The box contams a number of light bulbs which 
are switched on irom the outside Vlmre elimmation is desired 
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the Mazda tung'-ten filament bulbs arc used To^^cIs soakctl m 
cold water ai:c applied to tlie head and cold water is gi\cn to the 
piUcnt to drmk This trentnicnt takes from fi\c to twenty 
mmutes 

The cabinet batli is followed bj the Scotch or fan douche 
The patient is tlien well dried and moderate c\erase ad\^^cd 
Dr Holder, after cqienments, summarized tlie cliangcs after 
fifteen minutes’ exposure m an electric cabinet bath wath >razda 
lamps as follow s 

1. General nse of temperature, pulse, and respiration 

2 No demonstrable change in hemoglobin 

3 No demonstrable change m red cell count 

4 Dimmution of white cell count 

5 Differentiarcount was unaltered 

Local AppUcalton of Uydrolhcrapy — 1 Hr/ Cotu presses — 
These arc a era popular and consist of two or more folds of old 
linen wrung out of cidicr warm or cold aaatcr at desired tem- 
perature and coaered with flannel The> maa be applied to any 
part of the boda 

2 Whirlpool baths are used for the catrcmities Tlica con- 
sist of a basm prcferabla of Monel metal, shaped cither for the 
ujipcr or for the lower catrcmita Water at 95® to 110® F is 
forced into tins bath under pressure and at an angle to form a 
w hirl The outlet pipes arc usualla constructed wiUi an atration 
tube bj which air is sucked in aaitli tlie water It is often ad- 
aasable to haac two or four inlet pipes to product a real whirl- 
pool The benefit from such a aahirlpool Inth comes from tlie 
clcansmg properties of the water, the tcmiicraturc, and tlie 
massage effect of the whirl 

3 The contrast bath is ‘•implj two basms of water at dif- 
ferent temperatures One contains water of 100® to IIS® F, 
the oUicr scssel has cold water indi icc lloiiinc in it The 
hmb to be treated is first immersed in the warm water for ten 
minutes, then plunged into the cold water and lepl there for 
half a minute It is a a era pow-criul aasomotor stimulant 

T/e Prescription of IJsdrotl crap, —In order to obtain the 
best re-sults. the hadrotherapa prt-triplion «h<Mld <7)1011 the 
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temperature, duration, and pressure of the water to be used 
and careful observations should be made after each treatment 
The method of administration should not be left entirely to the 
judgment of a tramed techmaan 

Htgh colonic irrigations are really a form of hydrotherapy 
Of late years they have come mto great vogue They are un- 
doubtedly I'aluable in vanous forms of mtestmal stasis and 
mtoxication, but if kept up too long they may induce an atony 
of the mtestmal muscles 

The relation of mtestmal infection and intoxication to 
arthritis is difficult to determine In cases where definite colitis 
exists an associated arthntis maj', with reason, be attributed to 
the mtestmal lesion On the other hand, many cases of arthntis 
are constipated or flatulent, and the physician who regularly 
attnbutes these infections to the mtestinal disorder will usually 
miss the real cause of the disease, which m the infectious cases 
wiU usually be found m the tonsils or teeth, and m the degen- 
erative cases cannot be attnbuted to infectious focus of any 
kmd 

It must be admitted, however, that while arthritis is rarely 
cured by colomc irrigations alone, they undoubtedly help to 
build up arthntic patients who are m a low state of health, and 
for this reason are often mdicated m middle-aged women who 
are constipated and much over weight Patients of this type 
are usually suffering from menopause arthntis, but infectious 
arthntis also occurs among them with a moderate degree of 
frequencj' 

Massage— The action of massage is twofold* mechamcal 
and reflex 

The mechanical action of massage may be exerted m a 
number of ways (1) By stimulating the circulation, (2) by 
aidmg the movement of Ijunph, (3) bj' tension on structures whiii 
It is desirable to free or stretch, (4) by pressure on abdominal 
^^scera 

1 The ctrculalion is stimulated by assistmg \enous return 
and by restormg the tone of the rasomotor sj stem By nigictmg 
the ^ enous return the column of blood m front of the arterioles 
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is lightened and the blood can then pass through them more 
rapidly. Assuming that the blood-pressure is constant a larger 
supply of blood Mill be required for the part under treatment, 
and the aasomotor mechanism must be called mto pla\ to fulfil 
this uant The hcalUi} glou of tlic skin often seen after massage 
is due to a dilatation of the arterioles as a result of their temporaij 
paraljsis 

In a normal bod\ muscular contraction senes as a pump 
on tlie aenous flou Massage should aid tlie aenous return in 
the same uaj Sudi pumping of tlie acnous blood is leasiblc 
onla aahen tlie lumen of tlie acin is open, complete muscular 
relaaation is Uiercforc essential 

2 Effect of Massage on Lyinpltaltcs — If massage aids the 
a'enous return, it also indirectly accelerates tlie flow of lamipli 
Smee pressure in the Ij-mphatics is aerj' low, onlj the lightest 
massage is necessara Stagnation of lamiph or edema is tem- 
poranly reduced by eleaation, but this docs not restore Uic tone 
of tlie a'asomotor system EleaaUon or, better, aasomotor c-acr- 
cises should be combined aaith massage to insure permanent 
relief 

For the reason that the stopper must be remoaed before 
emptjung a bottle, manipulations must be started aboac the 
edema before an) local treatment can be cffcctia e 

3 Mechanical Effect of Massage in Slrilehtng Tissue — Res- 
toration of function is often preaented b> pathologic processes 
aahich result in a nen groutli of conncctiac tissue Forct/ul 
strctclimg IS required to brc,ak up fibrous tissue and tins should 
be done onla under anesthesia It is in tlie )c11om, elastic ad- 
hesions tliat massage and caerciscs are indicated for in most 
instances sucli adhesions gradualla ancid to this form of treat- 
ment 

4 Massage on Abdon tnal I iscera — Much has been v ntten, 
but notliing proaed regardmg Uie effect of massage on the 
secreting glands m the gostro intestinal tract llierc is no 
doubt, howeaer, that the colon can be emptied ha massage, 
aahich is also used to great ada.antage in cases of aasccroptoais, 
oaaing to its combmed mcclianical and reflex action 
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The reflex action of massage has been questioned, but it is 
only reasonable to suppose that if one form of surface stimula- 
tion can produce a muscular contraction by reflex action, another 
fo rm of stimulation can secure relaxation Perhaps the most 
convmcmg proof is the experience of Dr Lucas Champomiere, 
•who treats recent fractures "with gentle massage and secures 
rehef of spasm, pain, and swelhng, so that reduction of the frac- 
ture is obtamed •with greater ease 

Massage differs radically from active exerases in its capacity 
to modify the condition of the muscular tissue without fatiguing 
the patient or even employmg his will power 

Accordmg to Pemberton, massage of voluntary muscles is 
not accompamed by evidences of lactic acid production and 
aadosis that attend relativ'ely mild exerases Nor does it 
hrmg about the loss of aad and the alkalosis that characterizes 
therapeutic exposure of the body to external heat 

Krogh and his school are of the opimon that the benefits of 
massage are due to changes in the blood-supply, espeaally the 
capillary arculation 

Champomiere has demonstrated the benefit of massage on 
muscular tissue by crushmg such tissue and applymg massage 
to some parts and not to others The tissue which was not 
massaged showed a dissoaation of the muscular fibers mto 
fibrillae as shown by well-marked longitudmal stnation, hyper- 
plasia or simple thickenmg of the connecti\ e tissue and mcrease 
in numbers of the nuclei, mterstitial hemorrhages, and enlarge- 
ment of the blood-vessels with hyperplasia of their adventitious 
coats The sarcolemma showed a multiphcation of nuclei 
resembhng interstitial myositis 

In the massaged tissue the muscle appeared normal, second- 
ary fibrous bands separated the muscle-fibers, there was no 
fibrous thickening around the vessels, the general bulk of muscle 
was greater and there was no sign of hemorrhage 

Techmc — hlassage should be given several hours after meals 
and the skm should always be clean The patient should be m 
the recumbent position, which permits the greatest possible 
relaxation The operator should persomfy cleanhness and neat- 
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ness Supple and warm hands are preferable to great strength 
Hard massage that calls forth a protective contraction of the 
muscles should be regarded as an error m technic 

The various movements of massage are divided into four 
groups Effleurage, pitnssage, tapotement, and vibration All 
tlicse movements should be toward tlic heart when the mechan- 
ical action is desired WTien tlie reflex action is called for it 
docs not matter which direction one chooses 

Effleurage, or strolang, should be done with the whole pihn 
of the hand and should alwajs begin anv massage treatment. 
It can be given supcrfiaall}’ or deep For the Litter a complete 
relajcation of tlie part treated is necessarj 

Pdrtssage, or kneadmg, is the tjpe of massage known to atli- 
letes and commonly given m Turkish baths It is usuallj deep 
Relaxation of the muscles is essential, and if this is complete, 
no force or vigor is required for fullest possible benefit The 
tissue is kneaded between the thumb and index-finger, or be- 
tween the flat surfaces of both hands 

Tapoten^cut is any hacking, clapping, or beatmg performed 
with the ulnar border or palmar surface of tlie hand, or with the 
half-closed fist 

Vibration, whicli may be fine or coarse, is used manually 
over certam delicate areas, cspeaallj the face Electncallji 
dnven vibrators arc now widcl> used m place of the manual 
effort 

Prescription for Massage— Gentle n.assage, usually effleurage, 
should be ordered m all eases of paralj sis If deep or v Igorous 
massage is given, dilatation and stagnation of the vacail'T 
svstem may result. Recent injuries and oUier sensitive condi- 
tions call for gentle massage 

Medtun. Massage— Mosl chronic conditions except panl- 
>sis should receive medium massvgc Petrissage i« the pre- 
dominant hand mov ement. 

Deep Massage— Tha tvpc has a verv limited u«-e In con- 
tractures, adhesions, and mvositi- it miv be •advisable Its u'C 
is confined largelj to training rooms and Turl ish bvths 

Cor Iran d.ccltoi s for Massare — It is obvinU'i ihvl m's “’ge 
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should not be used in acute septic or acute inflamm atory- proc- 
esses, neoplasms, mjunes to the skm or superfiaal structures, or 
m myositis ossificans 

Proper Use of ^^assage tn Tlicrapeuiics — The m aximum 
effect of massage is obtained when its use is preceded by some 
agent produemg hyperemia, such as hehotherapy or hydro- 
therapy Moist heat is probably preferable, but is not always 
so convement to use as radiant hght. 

Mechanotherapy and Exercises — If we consider pain as a 
defensne reaction of the human body it does not seem logical 
to submit an acutely inflamed joint to the excruaating pam 
which accompanies exercises Instead, complete rest, often m 
plaster of Pans, is mdicated On the other hand as soon as the 
acute stage has passed, something must be done to preserve the 
function of the jomt and of the musdes that act on it 

Formerly, elaborate machines were constructed for this pur- 
pose, ather on the prmaple of \ibratory moi ements or passive 
exercises, but such machines are very expensive, and the phys- 
ical helplessness of a patient with chrome arthntis is so reflected 
m his mental make-up that the idea of being fixed m any ma chin e 
produces an undesirable ps}’’chologic effect Manual or active 
exercises are, therefore, preferable 

The t\-pe of exercises will, of course, vary with the mdi- 
^^dual patient To prevent atrophy- of the hands, fingers, or 
wnst a soft-rubber ball may be squeezed, playing the piano is 
likewise benefiaal For the elbow and shoulder, elastic or 
sprmg exercisers are useful The lower extremities may be 
exercised on a stationary bicyde. 

The Swedish mo^ ements, or musde tr aining , are widely- 
used and afford excellent results if there is co-operation between 
patient and operator It must be borne in minfl that wherever 
exercises with a purpose are possible (occupational therapy), 
they are preferable These sy-stematic exercises should be 
carefully graded, and follow ed by- massage and rest. If, following 
the exercises, a patient experiences so much pam that it keeps 
him awake at night, the mdications for less i-igorous exerases 
are dear 
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Sanitanum Treatment — Rheumatism m some form is prob- 
ably responsible for Uie existence of most samtpna, built usualK 
near a spnng ■vshicli contains small amounts of mincnl salts 
The directors of tlicse sanitaria carh rccopniwl the benefit 
of phi-sical means otlicr than uater, and by dost. tiiper\ I'-ion of 
diet and nursmg they obtamed results ^\hcrc the f'<iiiih pli\e- 
laan had faded For the future sinitanum treatment ot ar- 
thritis u e shall probably ha\ e to look to hcliotlicrap\ in a mod- 
erately high dr}* altitude and e\ cn climate, .ind the use oi cuch 
phj steal means as massage, diathermy, static elcctricit>, hjdro- 
therapy and exercises, in addition to other medical and surgical 
procedures It is probable that the remarkable results obtained 
in tuberculosis of the joints b> hcliotherapj , traction, and «:u<;- 
pension can be duplicated in tlie case of chronic artlinti> 

Treatment of Arthritis with Physical Therapy — IlaMiig du- 
cussed the various forms of phjsical tlicrapv, nc ma\ now pro- 
ceed to a consideration of its application to the \anous forms 
of this disease 

ProUfcralne Arlhnlis — At the bcginnmg ol this article wc 
dindcd arthritis mto prolifcratiic and dcgencratnc tj-pcs Pro- 
hfcratiic arUintis is inflammatory' arthritis and is nearly alwais 
of mfectious origin In the early stages the inflammation i« 
acute In the later stages the inflammatory tissue uikc‘> on a 
chronic prolifcratnc character and there is considerable incrci'c 
m fibrous tissue 

Mlien the inflammation is pcnarticular phy'-icil llicr.ipi is 
of the greatest saluc In tlic acute stages complete rest of the 
jomt, or joints, is mdicatcd. and heat in its \Tnou>, lonns gives 
great relief to the patient- Radiant light or a beater in the shape 
of a bridge is the most conv enicnl w ay of apply mg external heat 

Diathermy is an cxcedlent anodyne if much pain is jiri'-cnU 
Diathermy is applied uiUi two equally sired electrodes on uthcr 
side of tlic j'oint or by tlic cuff metliod where one elcctrufle m 
tlic Jorm of a cuff encircles the limb above the joint, and another 
below It Ii several joints arc involved, as in the lov cr cxtreoi- 
lUcs, one large electrode is placed over the ‘••verum and c<n- 
nccted with the maihine, v hilt another 1= p!nr<<l undc' th»* sole 
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of each foot These sole plates are connected with each other 
and then with the machine by a cable The milhamperage is 
stepped up slowly to 1000 to 2000 milhamperes, accordmg to 
the size ol the plates, the penetration, and the patients’ toler- 
ance The treatment is contmued for thirty to forty-five minutes 
and IS then termmated slowly The external heat can be re- 
peated as often as desired One diathermy treatment each day 
IS usually suffiaent, but two may be given if necessarj’’ 

In the more chrome cases the aim of treatment is to hasten 
the absorption of the newly formed tissue, to preseri'e the 
function of the jomt, and to prevent deformity Heat, both 
external and mtemal, is mdicated as m the acute cases, but other 
agents should now’ be added Massage is of great importance 
because of its muscle preseriong effect and general tonic action 
It should be gi\en both generally and locally The massage 
should be only moderately ^’lgorous consistmg mainly of effleur- 
age and pStnssage The patient’s impression after massage 
should be that of stimulation and not of muscle soreness The 
static spark and static wave are of great I’alue in periarticular 
arthritis The physiologic action of these apphcations is a 
compression of all the compressible tissues, and they are there- 
fore of great value m periarticular swellmg With the proper 
technic the use of the static machine may take the place of 
massage m chrome arthntis As soon as treatment is started 
the masseur should mtroduce passive movements, very gently 
at first, but mcreasmg m ^^gor with the patient’s tolerance 
In all cases 01 periarticular arthntis it is important to encourage 
active ^oluntary exercises, squeezmg a soft-rubber ball in the 
hands, or generalized exerases performed to music 

A typical prescnption for periarticular arthntis would be as 
shown on page 302 (Fig 68) 

As the fibrous tissue contracts a moderate degree of deform- 
ity, usually in the form of a contracture, may take place This is 
often accentuated by atrophy of the surroimding muscles, which 
upsets the balance of power between the ^alious muscles groups 
This tendency to contracture must be strongly combated by 
massage, passu e and active movements, and if necessary’ by’ 
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Sanitarium Treatment — Rheumatism m some form is proh- 
abh responsible for the existence ot most sanitarn, built usinlK 
near a spnng nhich contains small amounts of mineral salt*; 
The directors of tliesc sanitana earlj rccognirctl the hcnctil 
of plusical means other Uian water, and b\ clo'-e «iiperM-'ion of 
diet and nursing the\ obtained results where the lamih ph\«- 
ician had failed For the future smitarium treatment ot ar- 
thntis we shall probabh ha\c to look to hcliothcrapa in a mod- 
eratelj lugh drj* altitude and c\en climate, and tlie UsC oi such 
phjsical means as massage, diatlienn\, static clcctricjta, hjdro- 
tlicrap> and exercises, in addition to other medical and surgical 
procedures It is probable that the remarkable results olitaincd 
in tuberculosis of the joints b\ heliotlierapj , traction, and sus. 
pension can be duplicated m the case of chronic arthritis 

Treatment of Arthritis with Physical Therapy — llaaing dis- 
cussed the aanous forms of physical therapy . we may no« {iro 
cecd to a consideration of its application to the aanous lomi'. 
of thus disease 

ProUfcralt^e Arlhrtiis — At the begmning of this article we 
di\ idcd arthntis into prolifcratii c and degeneratn c types Pro- 
lifcratise artliritis is inflammatorv artliritis and is ncarh aiw.nys 
of infectious origin In the early stages the mflamnntion i*; 
acute In the later stages the mflamniatoiy tal ts on a 

chronic prolifcratii c character and there is considerable increase 
m fibrous tissue 

I’lTien the inflammation is pcnarticular ph\*-icil theripy U 
of the greatest lalue In the acute stages completi, rtst of the 
jomt, or joints, is indicated, and heat in its \anous fonii^ giic« 
great relief to the patient Radiant light or a heater in the shape 
of a bndge is tlie most conicnicnt way of applying external heat 

Diatliermy is an cxctllcnt anodyne if much pain is pri-tnt 
Diathermy is applied watli two equally 'i/cd electrodes on citlicr 
side ot the jomt or by the cuff mcUiod where one electrode in 
the form of a cuff encircles the limb aboxc the joint, and another 
below It It scxcral joints arc in\ oh cd, as in the lo.- cr extrem- 
ities, one large electrode is pbeed oxer the cacnirr' and eon- 
ncctcd with the m-chinc while another i- pbred under the <olc 
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of each foot These sole plates are connected -vnth each other 
and then with the machine by a cable The milliam perage is 
stepped np slowly to 1000 to 2000 milhamperes, according to 
the size of the plates, the penetration, and the patients’ toler- 
ance The treatment is continued for thirty to forty-five minutes 
and IS then terminated slowly The external heat can be re- 
peated as often as desired One diathermy treatment each da}' 
is usually suf&aent, but two may be gi\ en if necessaiy 

In the more chrome cases the aim of treat men t is to hasten 
the absorption of the newly formed tissue, to preserNn the 
function of the jomt, and to prevent deformity Heat, both 
external and mtemal, is mdicated as m the acute cases, but other 
agents should now be added Alassage is of great importance 
because of its muscle preseriTug effect and general tome action 
It should be ^\en both generally and locally The massage 
should be onl}* moderately ■Nugorous consistmg mainlj' of effleur- 
age and pgtnssage The patient’s impression after massage 
should be that of stimulation and not of musde soreness The 
static spark and static wave are of great value m periarticular 
arthntis The phj’siologic action of these appheations is a 
compression of all the compressible tissues, and they are there- 
fore of great value m periarticular swelhng With the proper 
tedmic the use of the static machine may take the place of 
massage in chrome arthntis As soon as treatment is started 
the masseur should mtroduce passi\e mo^ements, very gently 
at first but mcreasmg m ^^gor with the patient’s tolerance 
In all cases 01 penarticular arthntis it is important to encourage 
active \oluntar> exercises, squeezmg a soft-rubber ball in the 
hands, or generalized exercises performed to music 

A typical prescnption for penarticular arthritis would be as 
shown on page 302 (Fig 68) 

As the fibrous tissue contracts a moderate degree of deform- 
ity , usually m the form of a contracture, may take place This is 
often accentuated by atrophy of the surroimding muscles, which 
upsets the balance of power between the ^ arious muscles groups 
Tha tendency to contracture must be strongly combated by 
massage, passhe and active movements, and if necessary bv 
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splints and \ anous forms of traction SomeUnics it i^ dc,'inble 
to ha\e tlic patient ivcar the splint onh at niirht during sleep, 
and to remove it during the daj 

WTien tlic articular surface itself is m\ol\ed the condition is 
ahiajs more serious, as there is great danger of .inlvjlosu; In 
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the acute stage absolute rest is indicated To obtam this it is 
usually necessary to immobilize the joint in a planter cast or 
traction is applied to prevent contact between the inflamed 
arUcular surface^ Heat in .'>11 forms is very .'■cctpl'ih’c to the 
patient. 
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In chronic articular arthntis heat is also of great value, and 
in patients with good hearts the radiant light or heater maj' be 
replaced bj' the electric cabinet bath 

Diathermy relieves the pam and b}' inducing a deep h}-per- 
PTTiig prepares the jomt for active or passive exercises 

The static spark and waA-e are of great value m this form of 
arthritis It is safest to start both the spark and wave with a 
very short distance between the dischargmg termmals, and to 
mcrease the distance as the patient becomes used to the treat- 
ment 

The massage should be general, even if onl}* one or two 
jomts are involved It should be of medium force, consistmg 
mainly of effleurage and petrissage, and riiould leave a stimulat- 
ing after-effect The massage should follow the exercises, which 
should be adapted to the patient’s age and general condition 
In long-standmg cases general radiation with ultraAiolet 
rays is the best tonic We use the fractional apphcation The 
distance should be about 40 inches, and the first exposure only 
about two mmutes, variations dependmg upon the lamp used 
The first day only the feet should be exposed The legs are 
added the next day, and the third day, the feet, legs, and knees 
On the fourth day, the feet, lep, knees, and thighs, and so on 
until the whole body is exposed 

Arthritic deformans comes imder the head of proliferative 
arthntis, but it is really a combmation of articular and peri- 
articular inflammation In many cases it does not pass through 
a frankly acute stage, but progresses insidiously from one 
joint to another until it has mvolved the whole body Arthntis 
deformans is probably one of the most difficult of human ail- 
ments to treat The entire co-operation of the patient is abso- 
lutel}’’ essential to success 

Because of the number of joints mvohed the electnc cab- 
inet bath should be used whencAer the patient’s heart permits 
it It should be giA en at a temperature of 140® to 160® F until 
a profuse perspiration results It should be followed bj- a fan 
douche or alcohol rub The electric cabmet bath should be 
pAen only two or three times a week, as they are weakenmg 
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splints and various forms of traction Sometimes it is desirable 
to have the patient wear the sphnt only at night durmg sleep, 
and to remove it durmg the day 

When the articular surface itself is mvolved the condition is 
always more senous, as there is great danger of ankylosis In 
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Fig 68 


the acute stage absolute rest is mdicated To obtam this it is 
usually necessary to immobili 2 e the jomt m a plaster cast or 
traction is applied to prevent contact between the inflamed 
articular surfaces Heat m all forms is very acceptable to the 
patient 
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Arthritis deformans bemg a chrome progressive disease the 
tome effect of the ult^a^^olet radiation is indicated It should 
be apphed every other day until a good tanmng is obtamed 
Ultraviolet radiation being only a poor substitute for helio- 
therapy, the sun treatment should be preferred "wherever pos- 
sible We look forward to the construction of a lamp givmg 
the "whole sun spectrum, i e , the heat, luminous, and ultra- 
"violet rays Such a lamp is not on the market as yet, but "would 
be of enormous value in therapeutics 

A typical prescription card for arthritis deformans "would be 
as diown on page 304 (Fig* 69j 

Gonococcctts arthritis is usually periarticular, but may involve 
the whole body It manifests itself m all degrees of "virulence 
and all degrees of seventy The milder forms are easily controlled 
by gonococcus vaceme and the appheation of physical therapy 
in the form of heat, diathermy, massage, and passive move- 
ments In the severe forms immobilization and traction may 
be necessary 

Degenerative arthritis, or hypertrophic arthnlis, is charac- 
terized by a new growth of bone m and around the articular 
aurfaces In addition to this the capsule is often thickened It 
IS best exemplified m monarticular arthntis of the hip, some- 
times called morbus co-cse semhs Semle arthntis, the arthritis 
of menopause, and Heberden’s nodes also fall m this group 
Strangely enough, a considerable degree of hypertrophic ar- 
thritis can exist in a joint "Without causing any subjective 
symptoms This is well lUustrated bv Heberden’s nodes, which 
are frequently painless, and by the hppmg of the lumbar ver- 
tebra so frequently obserN'ed in middle-aged persons who are 
entirely unaware of the condition This fact should gjve en- 
couragement to the physiaan who attempts to treat arthritis of 
this type It is ob\"iously impossible to remove the bony exos- 
toses b\ any mode of physical therapy 

The only thing we can hope for is to rehei e the pam This 
is accomplished by external heat and diathermy. The diathermy 
electrodes are apphed so that the joint is in the direct path 
between the plates The diathermj should be gi\en from 

\ OL. ^-“20 



304 


RUSSELL L. CECIL, K G HANSSON 


They should be followed by static spark or wave for ten minutes 
and general hght massage 

Passive and active exercises play a great part m this group 
As the patient has to persist m them for a long time it is impor- 
tant to make them either useful or mteresting In large hos- 
ir 
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Fig 69 

pitals It is possible to take a group of similar cases together m a 
rlagg Mass movement exercises are most successful in advanced 
cases, and it is often wise to teach a patient while in bed to go 
through a routme of exercises while a march is being played on a 

victrola 
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Arthritis deformans bemg a chrome progressive disease the 
tome effect of the ultraAdolet radiation is indicated It should 
be apphed eveij* other day until a good ta nni ng is obtamed 
Ultraviolet radiation being only a poor substitute for heho- 
therapy, the sun treatment should be preferred wherever pos- 
sible We look forward to the construction of a lamp ^ving 
the whole sun spectrum, * c , the heat, luminous, and ultra- 
\uolet rays Such a lamp is not on the market as j'et, but would 
be of enormous value m therapeutics 

A typical presenption card for arthritis deformans would be 
as shown on page 304 (Fig* 69j 

Gonococcctis arihnlts is usually periarticular, but may mvolve 
the whole body It manifests itself in all degrees of \Trulence 
and all degrees of severity The milder forms are easily controlled 
by gonococcus vaceme and the appheation of ph 3 ’sical therapy 
m the form of heat, diathermy, massage, and passive move- 
ments In the se%*ere forms immobilization and traction may 
be necessary 

Degenerative arthritis, or hypertrophic arthritis, is charac- 
terized by a new growth of bone in and around the articular 
bUrfaces In addition to this the capsule is often thickened It 
IS best exemphffed m monarticular arthritis of the hip, some- 
times called morbus covse senilis Senile arthritis, the arthritis 
of menopause, and Heberden’s nodes also fall in this group 
Strangely enough, a considerable degree of hypertropldc ar- 
thritis can exist in a joint without causing any subjective 
symptoms This is well illustrated bv Heberden’s nodes, which 
are frequentlj painless, and by the hppmg of the lumbar ver- 
tebra so frequently observed in middle-aged persons who are 
entirely unaware of the condition This fact should give en- 
couragement to the physician who attempts to treat arthritis of 
this type It IS ob^^ously impossible to remove the bonj- exos- 
toses bj’ an> mode of physical therapy 

The only thmg we can hope for is to reheve the pam This 
is accomplished by external heat and diathermy. The diathermy 
electrodes are apphed so that the jomt is in the direct path 
between the plates The diathermy should be gi\en from 

'OL. 9—10 
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twenty-five to forly-five minutes nnd the mnsunum ninpernge 
thnt the patient can stand 3[n a hip-joint with plates 5 scjuare 
inches it is safe to give 1200 nulhamperes Local massage is 
indicated after the diathermy, but if exercises are given they 
should be only active ones Any effort at passive moiements 
for such a joint is usually followed by severe and las tin g pam 

The proper techmc for diathermy m these cases is the apph- 
cation of the two plates opposite each knee-jomt The two 
median plates are connected with each other and the lateral 
ones to the machme We have also good results from one cuff 
electrode below each knee connected with the machme For 
the treatment of the fingers a cuff electrode is apphed to each 
forearm lower third and the patient is mstructed to press her 
fingers together 

Senile arthntis and menopause arthntis also belong to this 
group and for some reason respond to physical measures more 
readily than do the monarticular cases It often happens that 
the middle-aged obese woman with pam and crepitation m knees 
and fingers is relieved of her sjouptoms after the first treat- 
ment The effect of diathermy m menopause arthritis is really 
st rikin g It should be preceded by external heat ten to twenty 
mmutes, and followed by massage 

In hypertrophic arthnti? ankylosis does not occur There 
IS a gradual erosion of the cartilage, and finally the underlymg 
bone may become exposed, so that bone actually comes m con- 
tact with the bone of the opposite articulation This nearmg 
away of the articular surfaces gives rise to the gratmg or crepi- 
tation so frequently noted with this type of arthntis As the 
hppmg becomes more marked there may be considerable lunita- 
tion of motion because of these bony outgrowths, and it is doubt- 
ful if any form of phj'^sical therapy can restore function thus 
impaired The most that we can do for these patients is to 
7 T ifll-p them more comfortable by reheAung symptoms and check- 
mg the progress of the process 

A typical prescnpUon for hjiiertrophic arthntis uould be as 
shown on page 307 (Fig 70) 

Prevention of Deformity m Arthntis —From the veij onset 
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of the disease the possibihtj’’ of later deformity should be kept 
in niind and e\ery effort should be made to prevent it If this 
is impossible, the jomts should be kept m a position that per- 
m 

THE Hospitau for ruptured and crippled 
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mits the greatest usefulness The means at our command may 
be considered under four headings 

1 Active and passive acrciscs can be performed by the 
patient himself, b\ a teclinician, or bj madunes In the case 
of acti\e exercises by the patient the opponents of the con- 
tracted muscles should be worked to the pomt of fatigue The 
machmes constructed for acti\e e\erases on the prmciple of 
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the pendulum movement produce contraction and stretchmg of 
both extensors and flews on a jomt ■ 

Passive exercises performed by a techmaan are probably the 
most satisfactory method From the earhest possible stage of 
the disease the motions m the jomts should be practised once or 
twice a day It is useful to combme stret ching of the contracted 
muscles and tendons ivith contraction of the opponents by means 
of resistance exercises 

2 Plaster — ^Just as we rety on plaster to prevent deformity 
in poliomyehtis, so it may be used m defotmmg arthritis lii 
arthntis the plaster casmg should be bivalved early to permit 
other treatments Often it is best to leave the patient free for 
motion m daytune and apply the bivalved plaster only at mght 

3 Braces — ^Well-apphed braces can be substituted for plaster, 
and have the advantage that they are easily removed and can 
be constructed so as to permit stretchmg of the contractures and 
contraction of the opponents 

4 The Horizontal and Balkan Frame — The horizontal frame, 
also called the Bradford frame, may be used m spmal arthritis 
when the spme is rapidly gomg on to ankylosis The patient 
hes on his back on this frame with the desired curve m the lumbar 
region and when the patient’s spme is completely ankylosed it 
is m an upright position mstead of m the well-known semi- 
circular form 

The Balkan frame with traction and suspension, as popular- 
ized by Blake for the treatment of fractures, lends itself adnur- 
ably to the treatment of arthntis By means of traction the 
jomt surfaces are kept apart and the weights can be so balanced 
that very little effort is required to move the jomt In a knee- 
jomt the overhead weight can be made heavier m order that it 
may exert a steady pull on the contracted flexors 

The horizontal frame and the Balkan frame can be com- 
bmed This method has another advantage m that it does not 
mterfere with heat, massage, diathermy, etc 

Limitations of Physical Therapy -—There are very few cases 
of chrome arthntis that will not be benefited at least to some 
extent by physical therapy On the other hand, it would be a 
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great migtgVft to look upon this valuable method of treatment as 
a cure-aU 

In the precedmg paragraphs we have tried to indicate the 
phj-siologic basis for the A-anous forms of phj'sical therapy In 
the more acute forms it reheves the pam, reduces the conges- 
tion and hastens the absorption of the inflammatory exudate 
In the chrome forms ph3*sical therapj' again acts as an anodjme, 
increases the blood-suppty to the part, accelerates the local and 
general metabolism, loosens up adhesions, and stimulates the 
muscles supp^-ing the part 

In degenerative arthritis phj’acal therapj’ is of great value 
in softenmg the tissue, m preventmg atrophj’^ and loss of func- 
tion, and by various mechamcal devices in preventmg or re- 
heving contacL 

The limitations of phv sical therapy* are sev eral In the first 
place, no permanent cure can be expected of phj’sical agents 
until the cause of the disease has been discovered and removed 
In rare instances nature heals the original focus and the disease 
undergoes spontaneous recoverv*, but the phvsiaan who waits 
for nature to heal the foci of infection will usually be disap 
pointed 

2 In adv anced ankv losis of a jomt, either fibrous or bon3% 
the benefits obtamed from ph 3 ’ 5 ical therap3’ are limited In the 
fibrous form, howev er, it is suipnsmg how much can be accom- 
plished toward restoration of fimcUon ev^en in those cases where 
motion is extreme^ limited 

3 In cases where marked deformit3' lias alread3' occurred 
it will usuall3 be found impossible to restore the jomt to its 
normal form \ good illustration of tins is the Heberden node. 
Once the finger is bent it is almost impossible to straighten it 
out agam 

4 Ph3 sical therapy will rarel3 remove bony exostoses As 
a matter of fact, each exostoses can undoubtedly be absorbed 
b3 diatherm3, properh applied, but the old bony outgrowths 
so conunonh seen m menopause arthntis and monarticular 
arthntis of the hip-jomt cannot be removed by any of the 
methods at our disposal It should be borne m mmd, however. 
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that a joint is not necessarily painful because the articular sur- 
face shows hypertrophic changes For this reason everj’^ patient 
with a deg enerative form of arthritis is entitled to physical ther- 
apy Most of the patients mil be considerably helped by the 
treatment 

5 The success of physical therapy is dependent m large 
measure on the skill and espenence of the operator It is very 
unfortunate that in most mstances the physiaan knows no thing 
about physical therapy and the operator knows nothmg of 
mfedicme The ph 3 'siaan cannot expect to get the best results 
with this form of therapy until he has acquamted himself with 
the various methods and with the tedmic of their apphcation 

Phj'sical therapy differs m no respects from other fonns of 
therapy, it can be successfully employed only when it is skil- 
fully employed 

Finallj’’, it is to be remembered that m those cases that are 
not permanently cured by physical therapy often eipenence 
great temporary rehef from the vanous physiotherapeutic 
agents It is doubtful if a phi^sician is ever justified m telling 
an arthritic patient that nothmg can be done for his condition 
Even the advanced cases are entitled to whatei er comfort they 
may be able to obtam from phj'sical treatment 
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LIVER DISEASE CAUSED BY HEART DEFECTS 

A KEW daj's ago a case of acute glomerular nephritis was 
admitted to my service at the Citj’’ Hospital The man was 
alcohohc, and had been indulgmg m the Volstead types of alco- 
hohcs hberall}* and recently Tlie unne was loaded with al- 
bumm, with red blood-cells and many casts, hyahne, granular, 
blood and epithelial The blood retention was moderately 
high, but the excretion of phenolphthalem was only shghtly 
defective, the blood-pressure was 220/110 He was moderately 
edematous, there was a small amount of asates, verj’ httle dj'sp- 
nea, a little edema of the lun^ at the bases, but his chief com- 
plamt was of a sense of distention in the epigastrium, flatulence, 
and of a dull but scAere ache m the region of the hver The 
li\ er was greatly enlarged, four fingers below the costal border, 
\erj' tender and sensitoe He was pale, his hemoglobm was 
but 55 per cent , he was not particularly dyspneic, and not 
cj'anosed He complamed almost exclusively of the pam and 
discomfort m the region of the enlarged hver and of his digesto e 
discomforts Exammation of the heart showed no arhythmias, 
no murmurs, the borders could not be satisfactorily detemuned. 
There was no more dj'spnea than seemingly accounted for by 
the edema and the hypertension 

Quite naturally, I tbmk, we drew the conclusion that m addi- 
tion to the nephntis we were dealmg with an alcohohc arrhosis 
of the Iner, nhich is \er5'- commonly assoaated m nephntis 
of this tj-pe It IS also well recognized that hepatic inflmnma- 
tion IS frequently assoaated m acute glomerular nephritis 
We were unable to satisfactonly outhne the borders of the 
heart so we requested an x-ray plate of the chest The plates 
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showed US an unsuspected and a marked dilatation of the heart, 
notably of the nght ventride We added to our Karell diet, 
and to our other routine designed to correct the renal defect, 
large doses of digitahs Withm a week the liver border was at 
the costal margin, the flatulence, the epigastric pain, and the 
shght jaundice previously present had all disappeared. Our 
patient was now very comfortable, anmous to gel out of bed, and 
to return to his home The a-ray study showed the heart had 
decreased nearly 5 cm m its borders We discontmued the 
digitalis, and allowed our patient to remam on substantially the 
same treatment otherudse Withm a few days the old epigastric 
disturbance had reappeared, the hver border was palpable two 
fingers below the costal margin, shght jaundice was reappearmg 
Digitalis soon restored him to relative comfort 

Just one other mstance of the hver disturbances which may 
arise as a result of unsuspected heart defect Of course, had the 
patient been up and about the ward, we should have noted cir- 
culatory distress, cyanosis m all probabihty, poor quahty heart 
sounds, and the like, but he was not up, he was in bed, and the 
cardiac phase of the problem had escaped us, the dominant com- 
plaints were those of liver disease 

A little, old woman was admitted to the female ward showmg 
asates, general edema, in the unne low specific gravity, a 
trace of albumm, few occasional hyahne casts There was no 
particular retention of the mtrogenous bodies m the blood The 
liver was very much enlarged, tender, and she was shghtly jaun- 
diced This mcreased as the days went by The heart sounds 
were of poor quahty The area was not enlarged, but the organ 
was small, even for her small body The arteries m general were 
markedly sclerotic and calcified, there were no retinal hemor- 
rhages, but the retmal arteries were tortuous, narrow, and 
calcified The blood-pressure was low, 100/80, the heart sounds 
weak She failed to improve under digitalis, given until nausea 
was produced The signs of hver distress progressed, more 
pam, more tenderness, more jaundice She developed a pul- 
monary edema and promptly died 

At the autopsy we found an enormous soft, congested hver. 
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fatty and bile stained, the kidnej-s showed ven' little aside from 
the arteriosclerosis and fibrosis inadent to her age The heart 
was small, e^^dently originaUj' long and narrow, but now acutely 
distended, globular, with all its chambers distended with blood 
The amount of disease m the coronanes was marked, the muscle 
was soft, almost without tone, and the color was a deep brown 
Tjpical brown atrophy of the heart with a secondaiy congestion 
of the Iner Small wonder that our digitalis had failed to im- 
proie our muscle action, there was httle normal muscle on 
which to act, small wonder that calomel, magnesia, low salt 
and low flmd mtake had failed to reduce the enlarged li\er, for 
it represented a simple congestion with secondaiA* fatt}- changes 
dependent almost, if not entirely, on long-standmg defective 
action of the heart It is very easy indeed to fail to make a 
diagnosis of brown atrophy of the heart and e\ en had we made 
it, how might we have benefited our patient now for a lesion 
ongmated years before and m so far as I know, entirely without 
any help except that which rest can give, and there comes a 
time when rest even fails 

One more case and I shall announce mj* text A large fat 
man weighmg oier 200 pounds was admitted to the seriace, 
complaining chiefly of pam m his abdomen of jaundice, nausea, 
exhaustion, of djspnea, dizzmess, of flatulence, and of con- 
stipation The veins of the abdomen and those of the loner 
thorax were distended and their anastomosis was veij’’ abnor- 
mally apparent. He was sufiermg from hemorrhoids The h^ er 
was lerj' easilj’ palpable eien through the more or less ede- 
matous abdominal wall Some asates was present The heart 
sounds were poor, there was marked irregularity on \er>- shght 
mo\emcnt, lery marked djspnea ^d cjanosis The fluoro- 
scope and x-raj plate showed a broad heart and an almost 
sjmmetnc shadow showmg httle disproportion between the 
right and left sides 

He failed to improie under digitahs, under Karell diet, nor 
were we able to reheie his sj-mptoms by an> means whate^er 
e\en wiUi morphm He died with general e.\haustion, with 
extreme edema, cxanosis, and great abdommal distention At 



314 


HARLOW BROOKS 


the autopsj’- we found a large, fatty, flabby heart, thm muscle 
walls, moderately diseased coronaries, and a normal aorta of 
rather small cahber The brain was edematous, so were all the 
other organs The liver was enormous, contrary to expectation 
there was but little mcrease m fibrous tissue but it was tremen- 
dousty congested and the hver lobules were atrophied, bile 
stamed, and showed extensive fatty degeneration 

The patient had been a man of mactive habits, not a large 
drinker, but a generous feeder, he had not developed a curhotic 
liver, but a congested and fatly one as a result of his defective 
fatty heart, his faulty excretion, and his overfeedmg 

Extensive and senous disease of the hver develops as a result 
of defective heart action not only m chrome diseases, but in 
many acute ones also It is quite frequently seen m cases of 
convalescent scarlet fever or pneumoma, after to\ic myocarditis 
or endocarditis m tonsilhtis, and it is particularly frequent m 
convalescent cases of mfluenza Oftentimes the heart defect is 
obscure, occult, perhaps because the patient is m bed, and 
therefore no extraordinary stress existmg, he fails to show the 
(yanosis, dyspnea, and other usual evidences of cardiac defect 
Perhaps the heart defects may be obscured by noisy breath 
sounds, by pericardial effusions, edematous thoraac walls, per- 
haps the elemental defect is a narrowed coronary, even one 
without the symptoms of an angma, there are, mdeed, man}’’ 
mstances m which occult cardiac disease may remain unsus- 
pected even to those most skilled m circulatory disease and most 
keenly alert to its signs and symptoms Yet it is m many of 
these very cases that the cardiac defect may manifest itself 
chiefly or perhaps even solely by liver changes 

We are all of us very famihar with the hver changes which 
develop m outstanding cardiac disease Some of us forget, 
however, that we may have, as we frequently do, outstandmg 
hver signs and symptoms due to an obscure cardiac defect 
My purpose today is to pomt out this fact to you and to dis- 
cuss very briefly the chief pomts m patholog}’’, in s}'mptom- 
atology, and I shall also have a little to say concernmg 
prognosis and treatment 
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Of course, m all the cases the basic fault hes m a congestion 
of the In er which has developed as a result of defective action 
of the heart, and it is obmous for simple anatomic reasons that 
those changes vhich most quickly and most profoundl}' affect 
the hver are defects of the nght heart We appreaate the 
difficulty which is frequentty expenenced m the recogmtion of 
disease of the nght heart The defect may be a vahmlar one and 
it has long been noted that tncuspid disease, notably mcompe- 
tence, is promptly manifested by an enlargement of the hver, 
frequently by actual pulsation of that organ 

Defectne clearance of the nght chambers of the heart pro- 
duces immediately a dammmg back of the return flow from the 
mferior cava The large ngid walled hepatic vems open directly 
into the mfenor cava, hence it is readily appreaated whj' every 
ele\ation m pressure or congestion m the mfenor cava is im- 
mediately followed by distention of the hepatic \ems These 
termmate, or really ongmate, m the central venule of each lobule 
from which spread out as do the spokes of a wheel the mtra- 
lobular capillanes of each luer lobule Hence it is that an ele- 
vation of pressure or a congestion m the ca^ a is qmckly reacted 
to bv changes m everj' part of the hA er tissue 

WTiat subsequently happens as a result of this distention of 
the mtralobular capillanes depends on many diverse factors 
Among them are the duration of the congestion, the age of the 
patient, which deteimmes to some extent the amount of cell 
regeneration and resistance of the body, the general resistance 
of the patient, and largely on the degree of reaction which ensues 
m the delicate connective tissue which surrounds each lobule 
and stretches mward m a ^ery sensiti\e and dehcate network 
Ine\-itabh the pressure on the cells of the distended blood 
capillaries is followed b\ an atrophy of the hver cells The 
degree and finahty of this is, of course deaded by the seventy of 
the process and the duration, while age and many other factors 
determme tlie tj-pe of reaction Irreparable damage mav be 
easily inflicted on the luer cells, death and necrosis may follow, 
and in joung persons one often sees attempts at reproduction on 
the part of the damaged cells 
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Degenerative and atrophic changes of all sorts ensue Bro\ra 
atrophy is one of the most frequent end-results Sometmies 
fatty degeneration takes place and the hver may absolutely 
resemble the lypical “nutmeg” liver of a fatly degeneration 
We have very httle knowledge of the changes which must take 
place in the mtricate chemistry and physiology of the hver, 
certainly profound alterations m the metabohsm must occur, and 
doubtless this may account for at least some of the bizarre and 
cunous symptoms which appear in these cases of hepatic disease 
secondary to cardiac defects 

Havmg spoken of the changes m the hver cells, how they 
become atrophied and degenerated, let us consider what happens 
to the bile capillaries Great and abnormal pressure is also 
exerted on them, proper dramage is prevented, and, no doubt, 
proper bile secretion (or is it excretion?), anjrway the patient 
becomes jaundiced just as m some forms of cirrhosis or m new 
growth of the hver 

As a result of the pressure on the faultily constructed mtra- 
lobular capillaries hemorrhages take place m the hver sub- 
stance The cells break down and blood detntus appears m the 
extravasated areas, this is beautifully shown m sections stamed 
to demonstrate blood pigment Some of this detntus remains 
where it appears, some is taken up by leukocytes and fibroblasts, 
and some is apparently picked up by the hver cells In either 
circumstance it acts as a foreign body, and therefore as an 
irritant Cell infiltration occurs, fibroblasts appear, and m the 
end a proliferation of the normally exceedmgly dehcate con- 
nective-tissue stroma of the lobule takes place More atrophy 
of hver cells, more pressure on bile-ducts, more jaundice, and 
more defective hver physiologj”^ 

If the mterlobular connective tissue is thus excited to growth, 
subsequently to cicatrization, an mterlobular cirrhosis occurs. 
So it happens that almost any form or t3'pe of hver cirrhosis 
may be closely simulated by the changes which may appear m 
the hver pnmanly as the result of a defective heart 

With this exceedmgly brief and sketchy outlme of the path- 
ology place in the hver as a result of a primary heart 
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defect, It IS apparent to all of j'ou that it is exceedingly difficult 
to differentiate diagnostically between li\er changes caused by 
pnmarj’ circulatoty discrepancies and those other conditions 
which lead to the so-called essential diseases of the hver Hj-per- 
trophic cirrhosis, atrophic cirrhosis, interlobular cirrhosis, fatty 
hver brown atrophy of the hier and even sj’phihs and neo- 
plasm of the hver may be, and frequently are, so closel}’’ simu- 
lated that onlj* a phenomenal egotist can be certam of his diag- 
nostic differentiation As to the extreme rapiditj' with which 
these changes maj’ take place, I need onlj’’ call your attention 
to the extremelj' rapid mcrease m size of the hver in acute dila- 
tation of the nght heart, or to those \eTy aggressne t3'pes of 
hver enlargement which are seen m defects and destructl^e 
lesions of the tncuspid valve From the size of the organ one 
can deteimme absolutely nothmg as to the probable duration of 
the process The h^ er may increase m bulk to double its \ olume 
overmght if the cardiac defect is seiere enough, on the other 
band, the hver changes maj be extreme^ gradual and they may 
occup-\ vears m their evolution 

The h^ er ma> then be large or small m size, its surface may 
be smooth or nodular, so ^ erj'^ much depends on the mdl^'ldual 
idiosyncrasy and reaction of the patient, on his age as well as 
on the duration of the process So much depends also on the 
subsidiary factors concerned m any case Is the patient a glut- 
ton’ Does he select his foods mdiscreetly? Does he use the 
concentrated forms of alcohol, espeaally the dangerous and 
hornble forms now usually obtamable? The point which I wish 
to particularly impress upon you is that almost any form of 
gross 111 er disease may be so closely simulated that recognition 
from the liver lesion alone is improbable, to say the least Not 
only ma\ these vanous forms of hver disease be simulated, but 
their actual microscopic structure may be almost duphcated by 
the changes of primary arculatoiy defect 

We ha\ e shown that the liver pathology in this status may 
be \ ery closely confused with essenUal hver disease How about 
the symptomatology ? Obnously, about the same must be said 
I pass o\cr those symptoms which are probably due to altera- 
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tions m the latncate physiochemical processes of this greatest 
chemical laboratory of the human body, we reallj knou very 
httle of them, and when it comes to attemptmg an under- 
standmg of symptomatology from physiologic variations, as a 
result of disease, we are mdeed m very deep water Probably 
the mtoxication symptoms which appear, the headache, the 
albummuna, and other evidences of renal irritation, are but gross 
effects of this The lassitude, somnolence, the melancholy iv hich 
even by the anaents was connected with liver disturbances are 
also but evidences of these dehcate and obscure processes Suf- 
fice It to say that all the symptoms which appear in liver disease 
of other and essential t3'pes appear also m the forms of liver 
disease which occur m assoaation with circulator}'’ disease 

Naturally we get the same enlargement of the abdominal 
vems, the same abnormal and picturesque anastomoses of the 
superficial epigastncs and the mammary branches, \ aricose veuis 
of all sorts and locations appear, hemorrhoids develop, and so 
on 

Among the more important symptoms, chiefly so because 
they are among the earlier, is a sense of tenderness and pam in 
the region of the liver A sense of weight is almost always 
complained of early Gastro-mtestmal disturbances of all 
sorts follow, distaste for food, flatulence, constipation, per- 
haps altematmg "with diarrhea The abdomen becomes en- 
larged, tender, the colon distended ivith gas, jaundice appears, 
and IS apparently m both skm and m the conjunctiva The 
eyes become suffused, the skm is dry and scaly, the patient is 
dyspneic, easily exhausted, he has headaches, and is depressed 
and melancholy 

Now as to the types of cardiac defect which are most likely 
to produce senous liver disturbances of the character which we 
have been delmeatmg Any sort of heart or circulatorj’^ dis- 
ease which causes slow emptymg of the chambers of the right 
heart may cause them, whether these changes be pnmar} in the 
right heart, as may be the case from thrombosis or sclerosis of 
the nght coronaiy artery, or where the nght heart is gnmg nay 
only because of the mability of the left heart to cam on its 
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functions in a nonnal wa}-, as in mitral disease, for example, 
when compensation is broken 

As a rule, it is ^ ery easy to recognize this fact m these ob^^ous 
cases, and it is only the highly speaahzed gieciahst who limits 
his mquines to onl)* this or that region, who fails to recognize 
these obwus cases of hver disease dependent on heart defects 
It IS not these cases, howe^ er, that puzzle us or that go to the 
dead house -without the chnical recogmtion of cause and defect, 
and therefore -without proper care and treatmenL 

There is, however, a ^eI3• large group of cardiac disorders 
which cause defects of this character in the h\er which are not 
thus easy of recogmtion This is particularly true in cases of 
occult cardiac disease and there are many cases of this kmd, 
onlj the phj-siaan who faithfully and humbly follows his cases 
to the dead house knows how many 

In instances of obesitx*, where the heart sounds are obscured 
by abnormal deposits of fat In bed cases where, because no 
stress IS imposed on the circulation considerable cardiac de- 
fects may exist, without those ^-mptoms so patently cir- 
culatorj' m the patient who is up and about his work Myo- 
carditis of all sorts may be present -with but few signs or symp- 
toms defimtely mdicative of its existence This is particularly 
true m the case of brow-n atrophy of the heart or m fibrosis of 
the myocardium especially when either condition appears in 
old age, or m the course of chronic disease Occult my ocarditis 
or cardiac degeneration is common m or after many of the m- 
fections, notably after typhoid fever, m tuberculosis after pneu- 
moma, diphtheria, tonsilhtis, and the like It is so common, 
and often so ^ery' difficult to detect after influenza, e^en m 
supposedly mild cases that this relation demands special mention 
Adhesive pencarditis of greater or lesser degree is so com- 
monly a cause of hepatic change -without definite cardiac symp- 
toms that this requires also speaal attention Librnan has also 
called particular attention to this assoaation -with adhesn e peri- 
carditis and he has emphasized also its frequent association -with 
smo-auncular block 

One must not fail to remember the \ery great frequenc% of 
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a myocarditis of very obscure type, as after scarlet fever, ton- 
siUitis, and other forms of streptococcus infection The occur- 
rence of hepatic signs and symptoms are often the very first 
obvious evidence of this defect Several times I have found 
hepatitis m an entirely unsuspected myocarditis, especially after 
these streptococcus mfections Libman, with others, has often 
pomted out the frequency with which hepatic disease appears m 
bactenal endocarditis 


So we might go on almost mdefimtely with many obscure and 
difficult-to-detect types of heart disease which show liver signs 
and symptoms before cardiac defects are apparent, but per- 
haps what I have said will suffice if I conclude this phase of our 
discussion with the statement that m every case of hver dis- 
ease, of whatever apparent cause, the heart should be carefully 
searched before its possible causal relationship is discarded 
This requires in a good many mstances the very unscientific but 
very efifectual “therapeutic test ” 

Always remember that a heart murmur may mean little, or 
nothmg, or much It is the lesion back of the heart murmur 
that counts The absence of a heart murmur is no sign of 
cardiac integnty, it simply means that a heart murmur is not 
present, that is all A perfectly normal electrocardiographic 
record no more clears the heart of suspicion than an absent skin 
rash at any one tune negatives a scarlet fever Only a most 
thorough and imderstandmg study of the heart, particularly m 
relation to its response to physiologic and even pathologic 
demands, can clear the heart of suspected occult disease Even 
the autopsy is not finally conclusive and pathologic histology 
may fail — one can never be sure One of the most helpful 
methods of cardiac examination m cases suspected of cardiac 
defect m these cases of hver disease has been the use of the 
fluoroscope This I have found ordmarily more satisfactory 
than mere r-ray studies for the reason that with but very little 
dilatation of the left ventricle or auricle as portrayed on the x-ray 


plate, back of the fluoroscopic screen an abnormally active degree 
of pulsation of that chamber may appear very strikingly In 
several puzzlmg mstances I found thismethod of mestimable value 
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Just a few words as to prognosis in these cases of h\er dis- 
ease caused by cardiac defects As alwa\s with prognosis this 
is a \ery difficult and comphcated problem Aluch depends on 
the curabihtj' of the pmnaiy lesion m the heart or, if this be 
impossible, on the amehoration Also one must alwajs bear m 
mind that though it maj* be possible to cure the cardiac lesion, 
as by rest after many of the acute infections, one must con- 
sider then if the changes alreadj’’ established in the h\er tissues 
may not m themselves become now fixed and irremediable 
Secondar)' conditions m large number must be also considered 
Is the patient wilhng to stnctly follow out your diet^ Will he 
give up his mdiscreet eatmg’ Will he stop his alcohol or his 
fa^ onte sauces^ We know these secondaiy factors to be of the 
greatest possible importance m these damaged hvers 

It IS alwajs qmte safe to say that prognosis should be held 
m abejance imtil the therapeutic test has been made and until 
we are able to say defimteh that the cardiac lesion is or is not a 
curable one, or if the changes already present m the hver may 
not under fa\ orable conditions subside 

As to treatment It is, of course ob\ious that the primarj 
essential is to attack the prunarj defect — the faulty heart In 
the majontj of cases this can be most essentially encompassed 
bj rest Rest here must comprise not merely an exclusion of 
all factors of phj sical stress Emotional stress is almost as diffi- 
cult for the heart to tolerate as physical stress or stram, hence 
our rest must be both physical and emotional Rest need not 
nccessanh implj bed, some of these patients do far better when 
up at least part of the time, rest must be alwajs mdmduallj 
determmed it must be rest for that particular patient, not 
some standardized text-book bed treatment or the like designed 
for tlie group, here we must defimtelj* mdmduahze 

Bj far the larger number of these cases show the most 
striking good results m so far as the heart and hver are 
concerned when thej are put upon some form of the dimtalis 
group 01 drugs In many of these cases the entire h\ er pathologj' 
apparentlj subsides under nothmg but digitalis, and m smtable 
instances the occasional e.\hibition of digitalis has sufficed to 

\OL. 



322 


HAliLOW BROOKS 


keep these patients thereafter in very good condition As a 
rule, I am not partial to the use of digitahs, espeaally after the 
acute infections which have induced a myocarditis, but in these 
cases of hepatic mvolvement I am msistent upon its early em- 
ployment, even though rest may eventually accomplish even 
more for the heart itself This is because of the reason that the 
longer the liver lesion is permitted to remam, the more difficult 
it becomes to finally eradicate it Oftentunes it becomes fixed 
as a progressive liver change, though the pnmaiy^ cardiac defect 
may have long smce been eradicated In these cases, as m most 
mstances of long-standmg cardiac decompensation, I find, as a 
rule, that the digitahs is best admimstered m courses with periods 
of mtermission between I have been unable to satisfactonly 
calibrate my dosage of digitalis by any set rule of dosage per 
body weight, but I have followed, particularly m these cases, 
the rule long smce laid down by Cushny, my old teacher of 
pharmacology, to “give digitahs until digitahs efi'ect is pro- 
duced ” That was the modem digitalis treatment advocated 
back m 1895, and I still find it entirely satisfactory 

One must never forget the liver m these cases \Miere treat- 
ment IS solely directed toward the heart, very unsatisfactory 
hepatic results may occur, though m a very considerable number 
of mstances, espeaally the early cases, the correction of the 
cardiac defect may entirely suffice 

Our first effort must be also directed to the ehmmation of all 
those conditions which may accelerate the hver process Food 
must be limited strictly to the needs of the body, determmed 
somewhat hy the amount of energj'" which the patient is required 
to eiqiend We should particularly ehmmate all hepatic im- 
tants, such as alcoholics, the spices, as pepper and aromatics, 
among which perhaps we should class asparagus, rhubarb, etc 
The diet should not be too highly mtrogenous If asates or 
edema is present, we must restnct water and fluid foods, such 
as Tnillf Under such circumstances we must also cut dow, or 
out, salt, arid if the blood-pressure be too high, these elements 
must be ehmmated anyway 

Another very important factor in the treatment, at least of 
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most of these cases, is the discreet use of purgatives The 
average case, espedall}' if combined vnth asates or edema, 
profits well by the routine administration of the saline cathartics, 
and my favorite is magnesium sulphate given in some suitable 
form each mommg Some cases do better on sodium phosphate, 
magnesium citrate, and the like Nearly all cases profit from 
occasional doses of calomel or blue mass A favorite method of 
mme, taken from a very old custom in the profession, is the 
giiTng of the Niemejer, Fothergill's, or St Bartholomew’s pill, 
three times dailj*, one day out of seven, or more often as may seem 
wise To those of you who may not happen to be old enough to 
know of the pill I will say that it is composed of digitalis, squills, 
and calomel, of each 1 grain 

A rigid Karell diet is very useful in many cases, e^edally 
those in which asdtes or edema is pronounced Special cases 
will demand speaal treatment In most cases showing asdtes 
I resort early to abdominal tap, and I repeat it at as frequent 
mtervals as the distention or discomfort mdicates I think that 
frequent tappmg is m some cases actually curable 

Some cases show marked benefit from the diuretics, caffdn, 
soda benzoate, diuretm, theosm, and of late we have been usmg 
arsenural with good results In tw o cases, however, I behei e that 
this last drug, administered mtravenously, had a \er 5 ' dangerous 
result I do not think that it should be emplo} ed in cases which 
are not known to be msensitiie to arsenic, especially m those 
cases which are known to have extensile degeneration of the 
In er parenchima 

Massage, actn e and passive moi ements, may be well apphed 
m some instances, but throughout it must be constantl} borne 
in nund that the essential basis of the condition is a cardiac 
defect and the heart must be constantlj* watched No oi erload 
of ani kmd is to be permitted, and drugs are to be used simp- 
tomatically whenever necessarj* 

Remember that the most important step in diagnosis is 
accomplished when the phj^iaan mereh remembers that many 
Iher lesions and s>Tnptoms may be produced by cardiac defects. 
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THE CLINICAL PICTURE OF CHOLECYSTITIS INDUCED 
BY BACTERIAL ENDOCARDITIS > 

It is well known that pneumoma may cause abdominal pain 
and that this pain along with localized tenderness and qiasticitj’’ 
of the abdominal muscles before signs of pneumoma are detect- 
able occaaonall} leads to errors in diagnosis This mistake is 
particular!} apt to occur m the pneumonia of childhood 

Abdominal pam due to cardiac disease is not so well recog- 
nized, although there are plenty of cases ated in the hterature 
Smce it IS germane to the general subject under discussion, the 
case which vou saw at autops}' about two weeks ago is worthy 
of reiTew You recall that this patient was a woman about 
fift} }ears old who was brought to the hospital on account of 
pam m the epigastnum radiating to the right shoulder and 
back nausea, and vomitmg There was ngidit}’ of the ab- 
dommal muscles m the upper right quadrant The heart gave 
no obiTOUs ei idence of disease but the Wassermann reaction was 
four plus 

The diagnosis of cholec}’3titis had seemed probable, but at 
operation the gall-bladder was found to be normal and there 
was no other cause for the symptoms detected The patient 
ralhcd well after the operation and had less than the usual dis- 
comfort, but on the next day suddenly died You recall that 
at autopsi we found a tipical leutic aortitis and that the orifice 
of the right coronar} arter} uas almost closed It admitted 
only the finest probe 

This case was m no sense peculiar or rare and the condition 

• Saturda\ Seminar of the Clinical Clerks. 
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presents ordinarily no speaal difficulty m diagnosis But when 
the pain is referred to the abdomen rather than to the left 
shoulder and arm the question of some acute abdommal di s ea se 
always arises and often there appears urgent need for surgical 
intervehtion Paul White, of the Massachusetts General Hos- 
pital, has specially emphasized this dmical syndrome and its 
diagnostic pitfalls 

There is another type of heart disease which m some respects 
may resemble coronary stoppage, smce abdommal pam may 
be the promment symptom, and in consequence of this there is 
apt to be confusion with other diseases which are commonly 
treated surgically 

There have been 2 cases m the hospital durmg the last few 
months that illustrate the chmcal picture which I now brmg to 
your attention 

As I read the synopses of these histories I wish you would 
endeavor to deade what diagnosis you would have arrived at on 
the evidence 

For the sake of conciseness I omit some irrelevant data and 
give you the facts so far as they were detennmed 

The first case was that of a woman forty-five years old who 
came to the hospital on account of “stomach trouble ” She had 
had mdigestion for about a year with eructations after meals 
and pams radiatmg to the nght shoulder, but never to the 
nght hypochondnum This pam had been persistent, never 
very severe, nor of the nature of cohc, but severe enough to 
disturb her rest and to destroy her appetite She had lost 20 
pounds m weight, which she assigned to the mabihty to eat a 
normal amount There had been neither nausea, vdmiting, nor 
diarrhea She got no relief from various forms of medication 
In the past she had had rheumatic fever twenty years ago and 
some milder attacks smce Several years ago she was admitted 
to Roosevelt Hospital durmg one of these attacks of rheumatic 
fever, and it was then determmed that there was a positive Was- 
< ^Armann reaction and she was treated for sj-philis for an mdefi- 
mte penod This patient was not jaundiced, although her skm 
had a yellonash tmt like that of permcious anemia There were 
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no abnormalities m the skin Defimte signs of aortic insufficiency 
were present The liver was enlarged, the edge bemg felt just 
above the umbihcus The surface of the liver was smooth and 
the spleen was palpable The admission diagnosis was chrome 
valvular heart disease, aortic msuffiaenej', and probably luetic 
aortitis It -was suspected that the abdommal symptoms might 
be due either to disease of the gall-bladder or to early caremoma 
of the stomach The absence of hydrochlonc acid along with 
occult blood m the stomach contents and a moderate degree of 
secondarj' anemia seemed to pomt toward the diagnosis of 
neoplasm The Wassermann reaction was again found strongly 
positive Durmg the period of observ^ation the patient’s tem- 
perature ranged between 101° and 103° F An m% estigation of 
the mtestmal tract by means of the fluoroscope did not disclose 
any thmg significant. Abdommal pam contmued and on account 
of the persistence of fever it was determmed to do an exploratory 
operation The gall-bladder and all of the accessible organs 
were found normal A blood-culture, taken just before this 
operation, was reported four days later as contammg a non- 
hemolytic streptococcus Subsequently* other blood-cultures 
confirmed the first and the course of the disease afterward was 
typical of bacterial endocarditis 

It IS mterestmg that, although hunted for, there was no 
eNidence of emboli or petechia imtil a month after the patient 
was admitted to the hospital 

The second case was a iioman fifty-two years old who had 
had recurrmg attacks of pam m the stomach for seven or eight 
weeks before admission The pam was localized just about the 
umbilicus, was contmuous and bummg m character, and not 
mfluenced by food On account of the pam appetite had de- 
creased There was no x omitmg or nausea and the patient had 
noted no abnormahty m either stools or urme She had lost 
about 18 pounds m weight She gax e no history of smular attacks 
m the past and she had always had sound digestion The past 
history was unimportant There was no history of any sig- 
nificant acute mfecUon or symptoms of cardiac, xascular, or 
renal disease ’ 



328 * 


NELUS B FOSTER 


On examination the patient was somewhat flushed, the skin 
was a good color, and there was no jaimdice The heart rate was 
96 and there was a gallop rhythm with a presystohc murmur 
audible m the third and fourth spaces mside the apex The blood- 
pressure was low, about 96/ 60 The abdomen was full, tjunpamc, 
and tender m the upper part where the impression was gamed of 
deep resistance In the right lower region one got the impression 
of an mdeflmte mass The liver was palpable 4 cm below the 
costal margm, the edge sharp and well defined, and the surface 
smooth The spleen was not palpable There was fever of 102® F 
and leukocytosis of 12,600 The unne contamed large amounts 
of albumm, casts, and white blood-ceUs, but no blood The 
Wassermann was positive Agam the sjTnptoms suggested gall- 
bladder disease unth the possibility of early carcmoma of the 
stomach Fluoroscopic exammation was mdefinitely suggestive 
of carcmoma of the stomach smce a filling defect v as obseri'ed, 
though It was recognized that this might be due to spasm There 
was no free hj'drochloric acid m the stomach contents On the da} 
followmg admission it was deaded that there was a mass palpable 
m the gall-bladder region and an e.^loratorj'- operation was 
deaded upon At operation the mass was found to be an en- 
larged Riedel’s lobe, the gall-bladder was normal and all of the 
other organs accessible apparently were normal Blood-cultures 
w'ere made on account of the persistence of the fever. Strepto- 
coccus mndans grew m the culture and this was confirmed by 
subsequent cultures from the blood 

The patient died m the hospital and necropsy shoved that 
the tricuspid orifice was almost occluded by a large vegetation 
There were also vegetations m the wall of the nght auncle and 
a few small ones on the mitral valve There was no occlusion 
of the coronaries and but shght aortitis 

The critena for the diagnosis of bacterial endocarditis are 
fever, signs of embohsm, and evidence of endocarditis The 
diagnosis is proved by the culture of the blood In fully devel- 
oped cases the diagnosis is not difficult provided the evidence is 
looked for The disease, however, may exist for months before 
the patient regards himself as sufficiently sick to consult his 
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pli}sidan, hence there is usuallj’’ a history of gradual decline in 
health and then some episode such as a severe attack of vertigo, 
or acute arthritis, or chill and fe\er In cases of chronic \'al- 
\Tilar heart disease, with fever, we always suqiect the possibilit}' 
of this tj-pe of secondar^’^ mfection, it is seldom engrafted on 
sound hearts For bacterial endocarditis is not a rare disease, 
during the last ten 3 *ears we have had 1 case to ever} 3 cases 
of tx'phoid It IS a disease every mtemist and surgeon must 
look for 

The abdommal pam which was the striking s}-mptom m the 
2 cases under discussion is not uncommon at some time durmg 
the course of the disease. Usually it is produced by infarctions, 
most often m the spleen, over which a friction-rub may some- 
times be heard, sometimes in the kidne} s causmg blood m the 
urme Rare!} we have found m>cotic aneur}'sms at autops}' 
But sometimes there is no satisfactor} esplanation for the pain 
dlsco^ ered It is possible that m these cases the condition of the 
heart is the cause, though we are apt to think of pam referred to 
the abdomen as rather restricted to aortic disease aortitis, 
aortic insuffidenc}' and sometimes angina pectoris But occa- 
sional!} in cases of myocardial disease with no detectable i alve 
imohement nor coronar}- ocdusion there may be qmte severe 
abdominal distress 

Besides the summar} by Osier, who was much interested m 
this disease } ou should read Libman's papers and the Review in 
Medicme b} Blumer 


BIBLIOGEAPHT 

Blu—e' G Meo cine 1923 2 105 

Lib-inn E .Amcr Jonr 'Med 5ci , 1913 csl«, 625 




CLINIC OF DR ARTHUR L HOLLAM) 


New York Hospital 


GASTRO-INTESTINAL NEUROSES 

It is quite safe to state that a considerable percentage c: 
patients who consult the general practitioner because of indigs- 
tion do not suffer from orgamc changes in the gastro-intestfLal 
tube, that their sjTnptoms result from functional irregulaiitfas 
of tonus, motihtj’, or secretion, or are the eiqiressions of senson- 
disturbances that ha^e neither a functional nor an organic 
basis outside of the ner%’ous sj-stem It is difScult, however, to 
divide arbitrarily all cases of mdigestion mto two groups: or- 
gamc and nerious Disturbances or excesses of the emoticcis 
ma5' be important etiologic factors m orgamc digestive disease. 
On the other hand, the depressmg mental effect of an organic 
digestive disease may result m functional derangement, tie 
sjTnptoms of which wtU o\ ershadow those due to the lesion. 

I shall not attempt at this time to discuss cases in which the 
gastro-mtesUnal canal gnes expression m simptoms to reflexes 
from organic lesions in other organs These nught be calleo 
secondarj’ neuroses, but bemg dependent on orgamc changes 
the} can hardly be classified with nervous indigestion, even 
though the exatmg lesion is m no wa} a part of the gastro- 
intestmal canal 

Before proceedmg, I shall ask }ou to recall and to keep m 
mmd some pecuhanhes of the digesUv e s}-stem 

B} means of its autonomic nerve control the gastro-mtestmal 
tube IS ordinarily able to mamtam a regular peristaltic sequence 
Tlirough reflexes and hormones the peristalsis of the \-anous 
sections of the tube are made to sv-nchronize mth each other 
and mth the functions of the accessor}* organs of digestion 
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The maintaining of tonus or posture m all sections of the 
tube IS another of the functions of the autonomic vegetative 
nervous system These nerves have been demonstrated as 
possessmg a duahty of action, one concerned m motion (kmetic 
impulses), the other m posture (static impulses) The secretions 
also depend on impulses from the same nervous S5'stem, by direct 
stimulation, reflexes, or hormones The gastric secretion, how- 
e\er, is regulated somewhat mdirectly by the gastnc motility 
and the motihty of the tube be3fond the pylorus With a motil- 
ity retarded at or just beyond the pjdorus, the quantit)" of gastric 
secretion and its aad content mcreases With accelerated 
gastnc motihty the gastnc secretion and its aad content is 
reduced We know but little about the mtestmal secretions in 
this connection 

The gastro-mtestmal tube is not sensitive to ordinary forms 
of irntation such as pmchmg, bummg, or cuttmg This msen- 
sibihty to irritation is difficult to comprehend when it is remem- 
bered how much pam can be expenenced m some forms of indi- 
gestion This, however, is explamed by the fact that the tube 
IS sensitive to differences m its tension Bemg poorly differen- 
tiated and not provided with fibers for the sensmg of ordmarj' 
pam impulses, these nerves m some way not well understood 
register a protest, which is relaj^ed to the bram bj the spmal 
nerves, when any part of the tube suffers mjury that results m 
mcreased tension, or, m the absence of mjury, through inflam- 
matory or mechamcal agents, maeased tension alone will be 
suffiaent excuse for such a painful sensation The degree of 
mcreased tension is probably the measure of the acuteness or 
seventy of such a pam 

By means of the posturmg mechanism, gastnc and mtestmal 
tonus IS normally mamtamed m a remarkably eien manner 
This means that the mtratubular tension remains relatively 
fixed, and any considerable deviation from a tension or mtra- 
tubular pressure that is pecuhar to any section of the tube 
results m symptoms no matter what the cause of the unbalance 
of tension may be \Vhen the cause hes m an organic lesion 
such as gastnc or duodenal ulcer, for example, the symptoms 
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occur ‘With some regulantj', because the demands made upon the 
postunng mechanism by the motor efforts of the organ durmg 
digestion are considerablCj and if embarrassed by an adjacent 
organic lesion the pam protest which results natural!}' bears a 
relation to some phase of the digesti\ e c} cle 

Through ^a^ous reflexes the motor mechanism of parts of 
the tube ma} be affected For example, a diseased gall-bladder 
may reflexly cause an mcrease m gastnc tonus or, actmg through 
a similar reflex, such an inflamed or irritable gall-bladder ma} 
cause spasticit} of the descendmg colon and the colick} pams of 
colitis thus experienced The ileop}loric reflex ma} cause 
spasticity of the gastnc antrum and pylorus * This is frequently 
observed m loner right quadrant disease and explams the epi- 
gastnc pam that is not infrequently complamed of m this con- 
dition These reflexes, on the other hand, ma} operate differ- 
ent!} b} brmgmg about a release of tension Lowered gastnc 
tension is most often experienced as nausea, particularly when 
the release is sudden, when it is of long duration or permanent, 
the s}Tidrome of atoma is presented 

With a normal structure and an effiaent secretor} equip- 
ment the gastro-mtestmal tube, through reflexes from the 
emotional centers or the senses, may be thrown mto confusion, 
des}*nchronized, and behaie quite as badh as though imtated 
locally or reflexly b} an orgamc lesion It is this extreme 
sensitiv eness of the digestiv e organs that renders the study of the 
gastro-mtestmal neuroses important It helps to explain sup- 
posed food idios}-ncrasies It also explains the occurrence of 
pam where there is no inflammatorx or other lesion present 
It IS easier to think of such pam as the result of the mcreased 
tension of spasm than of its existmg onl} m the imagmation 
Actual pam, however, is not the most frequent complamt of 
these nerv ous dv speptics They suffer much from sensations of 
pressure and distention This is attributed b} them to a pro- 
longed stav of food m their stomachs, to fermentation, or to 
chemical reactions of food combmations These are, of course, 
misconceptions An imbalance of mtratubular tension brought 
about through spasm or erratic peristalsis can be made to explam 



334 


ARTHUR L HOLLAND 


most of the symptoms that are presented in these neuroses, 
exceptmg., of course those symptoms that are themselves sec- 
ondary to the erratic motor function, such as the headadies 
and vertigo of spastic constipation, or the mucous production 
and diarrhea due to the mechanical irritation of a spastic 
colon 

It is not enturely true that neurasthemcs are “bom, not 
made ” These mdividuals usually start hfe as sensitive, highly 
strung, emotional bemgs — ^potential neurasthemcs If such po- 
tential neurasthemcs be given the proper early trammg and 
education for their stations, and fall mto pleasant places, or at 
least are protected from excessive mental shocks or strains, they 
may go through hfe bemg loved and honored The}-^ ma}"^ even 
accomphsh big things As a matter of fact, they are largely of 
the brilhant people that we know But they do not stand long- 
continued struggles or wornes, humihations, or repeated shocks 
They may appear to weather this sort of thmg for a long tune, 
but their resistance has a limit and one can never tell m a gnen 
case just when this will be reached, or m what form the psychic 
breakdown will manifest itself It does not usually come dra- 
matically as the “snappmg of somethmg,” spoken of m the story 
books, but rather insidiously 

With the motor and secretory functions of the stomach de- 
pressed or accelerated as a response to an emotional upset, 
digestive simptoms are usually the first to be made endent, and 
with the patient’s attention diverted from his normal and usual 
mterests to these symptoms a viaous circle is established that 
soon changes the potential neurasthemc mto a tme neurasthemc 

Nervous mdigestion probably comes to the psj cho-asthemc 
and hysteric m much the same way It is well to remember that 
nervous mdigestion is rarely the startmg-pomt m these troubles 
It usually happens and takes root m well-prepared soil An 
apparently normal mdividual may suffer temporarily from some 
form of nervous mdigestion because of some severe stram or 
shock, but It will usually be found that his resistance has been 
lowered by some constitutional condition 

Ner\'Ous mdigestion should be looked upon as in no way con- 
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nected 'with the digestive apparatus except that the sjmptoms 
are made ewdent through these sensitive organs .Among the 
gastro-intestmal neuroses and very importantj are the irreg- 
ulanties o£ appetite. I shall foUo'sr D6jerine*s classification ^ 

Pnmaiy mental anorexia "consists in the progressive loss of 
the mental representation of appetite” (Dfiierine) It may have 
its beginning in emotional causes, usually of a depressn e nature, 
gnef, shocks, domestic or love troubles Regular fasting as a 
religious obser\-ation or fasting as a stunt has been known to 
preapitate it The depn^ ations of pover^ have caused anorexia 
that has been earned over into more propitious times These 
patients can take but httle food, they lose strength and easily 
fall Mctuns to tuberculosis, anemia, and other constitutional 
diseases Yoimg -women are largely the sufferers from this form 
of anorexia, but not exclusively 

Case I — ^^Iiss T J , thirty 3 ears of age, Amencan saleslady 
Had always been in fairly good health, except for chorea as a 
child and some shght irregulantj of the menstrual function 
Three and one-half 3 ears ago her mother, to whom she was 
much attached and dependent upon, became ill 'with a cancer 
It -was necessary’ for SIiss J to continue with her work and 
at mght to nurse and attend the patient Not-withstandmg the 
stram, she seemed to mamtam her strength and health until the 
death of the mother, two years later She then found it impos- 
sible to eat sohd foods She could shallow only small quantities 
of hquids This has contmued to the present time, e\ en though 
she has been somewhat rehe^ed of finanaal embarrassment 
through relati\ es and has had constant medical attention She 
IS a sensible j^oung oman, has gi% en no e^^dence of morbid or 
unstable mentahtj Her onlj symptoms are mabditj' to eat, a 
shght but progressn e loss m w eight and strength, and a moder- 
ate degree of constipation The physical exammation is essen- 
Ualh negati\e Fluoroscopicallj the esophagus, stomach, and 
mtestmes ha\e been found normal except for slight loss m 

• Ddjcnnc, Ps>t:honcuroscs and P^Jchothc^ap>, Trans bj JellifTe, Lio- 
pincott & Co , 1913 
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gastnc tonus and a moderate spastidty of the descending colon 
Gastric analysis shows a total aad of 40, free HCl 24 

Secondary mental anorexia is siimlar, but it is usuall> de- 
pendent upon some physical condition m which a reduction of 
diet has been thought necessary, or the patient through fear of 
a repetition of some unpleasant expenence has limited his diet 
Even though the conditions apparently warrantmg the low or 
restricted diet have been rectified, the patient finds that he has 
lost mterest m food and cannot be induced to partake of a nor- 
mal quantity of food This state of thmgs may obtam m cases 
where an effort has been made to overcome obesitj , or followmg 
some temporarj' gastro-mtestmal upset It may be met w-ith 
m both sexes and at all ages 

Neurasthemc mdividuals are particularly prone to this form 
of anorexia 

Case n — ^Mr M B , twenty-eight j ears of age, Amencan 
draughtsman Had always been quite well imtil four years ago, 
when he suffered a small gastnc hemorrhage Helena persisted 
for about a week Previous to this he had never had anj' defi- 
mte gastro-mtestmal symptoms Gastnc ulcer was diagnosed 
and he was placed on a regular ulcer treatment He recovered 
m due time, but persisted with a hquid or a very soft diet for 
two years A complete exammation at this time proved nega- 
tive and he w as ad^^sed to extend his diet to mclude all thmgs 
except those obviously contramdicated, such as tough meats, 
imcooked vegetables, and uncooked frmts This he found im- 
possible to do He beheved m his medical ad^^ser and wished 
to comply with his orders, but he had lost mterest m food of all 
kmds and could take only those thmgs that he could swallow 
with httle effort He is 25 pounds below' his normal weight He 
finite; his light duties as draughtsman not easy because of lack 
of strength He has been constipated smee the onset The 
physical exammation is essentially negati\ e except for the evi- 
dent loss m weight, pallor of the skm, and general lack of mus- 
cular tonus A gastro-mtestmal x-iay senes was negatne 
Gastnc analysis shows aad values shghtly below normal 
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Case in — Mrs P. S , fort3’--nme 3 ears of age, American, 
widow Was told six years ago that she was suffering from ar- 
teriosclerosis and that unless she reduced her diet ^er3* much 
the disease would progress She at once complied and smce then 
has subsisted on an incredibl} small amount of food Two 
months ago she consulted a heart speciahst, who told her that the 
artenes did not show am* changes that are not usual for one of 
her age and that her loss m weight and strength, of which she 
complains, are due entirety to her low diet She has not been 
able to mcrease the quantity of food 

Elective secondary mental anorexia is somewhat different 
It comes about m much the same wa\ but has less to do with 
quantitj It is a quahtatl^ e restnction After a course of diet 
from which certam foods have been ehmmated, the patient 
caimot return to the ehmmated foods e\ en though he is assured 
that the conditions ongmallj apparently* warrantmg their 
ehmmation ha\e been corrected He will eat sufficient of the 
foods that were not proscnbed and his w eight and strength do 
not suffer, but his distaste for the foods that he has long ago 
stopped eatmg cannot be o\ ercome 

Case IV — ^Mr L H , thirty -eight j ears of age, American, 
shopkeeper Ten years ago he suffered headaches and other 
mdeSmte symptoms that he was told were due to autotoxemia 
He XTsited a samtanum where meat is anathema nuts and vege- 
tables being used to supply the necessary* proteins He became 
a xegetanan He now cannot be mduced to eat meat of any 
hmd, not only because he considers it harmful to him but also 
because it nauseates him e^ en to think of it In justice to the 
sanitarium and its system it should be reported that he has 
been free from his headaches and the other symptoms he had 
complamed of, but he is a problem to his family whose other 
members may partake of meats only when he is not about the 
house 

The diagnosis of mental anorexia is made on the histori* 
The loss of appetite m these cases can nearly always be traced 
to some interference w*ith the diet, either \ oluntan* or imposed 

^OL. g—Sl 
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by physical conditions or imagined disease Where this tamper- 
mg with the diet has occurred, and the psj'chic idea of appetite 
cannot be re-estabhshed, although the excitmg conditions are 
no longer present, the diagnosis is plam It may, however, he 
difficult to differentiate mental anoreua from hystena m which 
food IS taken only surreptitiously In these latter cases the 
weight and strength are rarety affected 

Excesses of appetite may be brought about m a similar man- 
ner to mental anorexia, for mstance, through the stressmg of 
the importance of hyperalimentation to o\ercome some phjsical 
shortcommg or the misconception that food must be taken at 
regular times or famtmg will result and that mental or phj sical 
work will not be possible without it In these cases the call of 
the tissues for nourishment is normal, the false appetite bemg 
purety mental 

It may be stated- broadly that m pnmarj' and secondar}' 
mental anorexia the gastnc secretions, if altered at all, are low 
in aad, but this is not an mvanable rule The aad values m the 
excesses of appetite are usually either normal or raised But 
here one must exerase care A hyperdilorhydna m itself will 
cause mcrease m appetite, and so it is difficult alwa) s to sai'’ just 
how much of the excess appetite is purelj’’ mental As the 
causes of hj^perchlorhydna are many, and often hidden, it be- 
comes necessary to diagnose these neuroses by exclusion, al- 
though the histones m many of the cases are strongly suggestive 

Our responsibihties m these matters are heaxy Since an- 
aent times physiaans have felt called upon to regulate the diet 
of their patients and to formulate rules of “hjgiemc eatmg” 
for the commumt}'’ at large It is not an exaggeration to state 
that a large part of this actixnty has prox ed not only w orthless, 
but actually harmful, as much of it has been founded on false 
theories and ignorance Unfortunately, a spint of commercial- 
ism has often prompted mdixidual medical men to exploit this 
or that faddish diet The lajman has alwajs been and still 
IS confused regardmg these matters and his medical attendant 
IS not always any better informed, although posmg as an author- 
ity and guide Ethically considered, this would all be regret- 
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table, but more far reaching in unfortunate results has been the 
constant stressmg of unnecessary* dietetic restrictions Neuras- 
thenia and kmdred mental m\ahdisms too often have a “diet” 
as an etiologic factor, nor is such invahdism alwaj s the ultimate 
result Death directly through starvation has resulted, or 
mdirectly through the occurrence of constitutional disease made 
possible by a constitution weakened by msuffiaent nourish- 
ment 

In treating any disease, particularly the gastro-mtestinal 
diseases, one is not justified m prescnbmg a diet which is not 
clearly* mdicated The forbiddin g of one or another combma- 
tion of foods, this or that article of diet, should be based on some- 
thing more definite than somebody*’s theory* of food chemistry* 
m its relation to the digesti\ e processes In a general way* we can 
accomplish a great deal by* suggesting a proper balancmg of 
foods, more of this element and less of that, or suggestions as 
to the character of food may* be necessary*, whether it be soft 
or rough, etc But so far as possible, patients should be allowed 
freedom m choosmg the articles of diet of which they are to 
partake 

In re^1cw*mg the literature of only a few y*ears ago, one is 
struck by the great ^a^ety’ of gastro-mtestinal neuroses men- 
tioned and discussed In the hght of modem teaching, these all 
resoh e mto so many symptoms and it becomes us to treat them 
as such without any senous attempt at classification 

These symptoms differ but httle from those caused directiv 
or reflexly by* orgaruc diseases The chief difference is in the 
irregulanty* of presentation, both as to their relation to meal 
tunes and to the character of the food Unless definite phobias 
h-i\ e been estabhshed, it seems to make but httle difference what 
is eaten— at times hea\*y food is apparently well tolerated, 
while some simple article of diet may appear to cause distress 
This tolerance and reaction may change from time to time 

The emotional mood that happens to dommate the patient 
at the time of eating a meal will usually determine his reaction 
to It Happy and interested, his stomach will accept and toler- 
ate a meal suitable for a w oodchopper But depressed or m the 
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throes of ennui, he experiences symptoms, no matter how mno- 
cent or simple the repast ma}"^ be 

Belchmg need not detam us long This is a nervous habit 
and IS seen commonly m the neuroses But bemg somewhat 
dependent on excess gastric motor activity, it may be exated 
reflexly by inflammator)’' lesions such as gall-bladder disease or 
ovarian irritation ^Vhere <:hiR acquired trick is exhibited when 
the patient is nervously upset or only while bemg observed, 
the chances of its bemg due to organic trouble are less than 
when it occurs regularly at some time m the gastnc digestive 
c}’’cle 

Nausea that bears some relation to meals may be dependent 
on any one of a number of orgamc changes, but as a reaction to 
some mental upset it is more likely to be of nervous ongm The 
same is true of vomiting, although a great deal of nen^ous vomit- 
mg occurs immediately after meals or even while the patient is 
eatmg He may leave the table, vomit, and return to complete 
his meal This type of vomitmg is seldom accompanied by 
retchmg, sweatmg, or blanchmg of the skm The food is gulped 
up and ejected with very httle efiFort 

The vomitus often gives reliable information Mucus means 
some gastntis Food from meals that should have been dis- 
charged from the stomach long before suggests stasis Blood 
tells its owm story A hypersecretion tjqie of vomitus, » c , a 
large quantity of clear, sour, watery matenal, with or without 
bile, is usually due to spasticity at or beyond the pylorus It 
therefore suggests a reflex irntation such as chronic appendicitis, 
adhesions, ovanan disease, etc A large amount of vomitus 
havmg a butync odor tells of gastnc stasis If food, eaten many 
hours previously, is seen m such a return, one may be sure of it 
Prolonged pylonc spasm or atony may, of course, be responsible, 
although it IS rare to find food remams from previous meals in 
the gastnc returns m atony 

Epigastnc bummg, heart-bum, and pyrosis are the com- 
monest forms of distress complamed of by nervous djspeptics 
It rarely bears any relation to the aadity of the gastnc juice 
It does not occur with the regulanty of ulcer pam, although soda 
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and food may reheve it temporarily, but not regular^ They 
may appear to mcrease the trouble 

A sense of epigastric weight or fulness is also a common 
symptom The patients usually mentally ^^suahze the cause of 
this fulness in a mass of undigested food weighing down their 
stomachs, “like a lump of lead,” thej’ complam 

There is no such thmg as gastralgia Such sei ere pam as 
was formerly thought to be due to what was called “gastralgia” 
is imdoubtedly caused by reflex spasm of the cardia or pylorus, 
or are reflex pains from some orgamc disease or lesion of the 
central nervous s}*stem Gastnc hj^perasthesia is usuallj' the 
expression of h3'perpenstalsis, mcreased gastric tension, or some 
such motor disturbance The stomach is not supplied with 
sensor}' nen'es 

Nervous patients complam much of rumbhng and other 
evidence of peristaltic unrest It ma}' occur onlj- as a sensation 
or become e\udent through the sound of the gas bemg shifted 
from the stomach to the intestmes or from one section of intes- 
tme to another It is rarety expenenced as visible peristalsis 
Unless the patient is very thm, ^^SIble peristalsis is a sign of 
some obstruction 

Abdommal distention is also a frequent complaint of these 
d>speptiC3, but this is more apt to be a sensory disturbance, not 
to be confirmed as actual distention bj' the examiner 

Flatulence and the discharge of gas from the rectum at defe- 
cation and at other times are sj-mptoms much dwelt upon by 
neurasthemcs Thej are much concerned if the\ are thus an- 
noyed, but, on the other hand, if thej are unable to negotiate such 
a passage of gas thej' complam 

A discussion of the neuroses m relation to constipation, 
colitis, and such conditions mvolvmg the intestmal canal will 
not be indulged m at this tune In passmg, the wnter would 
state that he beheves cohtis is of all the neuroses the most com- 
mon, and that it is, m a majontj' of cases, a pure neurosis, that 
Its etiologj- rarely includes any organic element Begmning as 
a constipation brought about through lazmess, lack of exercise 
drug takmg, or some temporarj' trouble sudi as hemorrhoids! 
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these patients are persuaded that their difficulty is of an organic 
character A colon thus embarrassed becomes irntable, spasm 
results, drugs and enemas mcrease the irntabihty Mucus is 
poured out as a protection The spasm mcreases, and by its 
pressure along with the pressure of imtatmg fecal masses, 
ulceration results. The fallacy of treatmg these cases by long 
courses of high irrigations, vaccmes, and the implantation of 
cultures should be obvious 



CLINIC OF DR ARTHUR F CHACE 
New Yore Post-Graduate Hospital 


ALKALOSIS 

For a number of years aadosis has been a well-recognized 
condition You are all famihar with the aadosis of diabetes, 
nephritis, that followmg anesthesia, and that accompanymg the 
diarrhea of infancy. The A’arious tj'pes are well differentiated, 
the diagnosis can be rendered positive bj* laboratorj’ tests, and 
the treatment is fairly well standardized The reaction of the 
blood IS, however, so mcely balanced that it is not uncommon for 
patients to whom alkalies are being administered for the rehef 
of aadosis to develop the opposite condition— alkalosis The 
sigmficance of this has only recentlj' been recognized, and I shall 
therefore devote the hour to a consideration of this condition, 
and to the presentation of several groups of cases 

The symptoms of alkalosts simulate those of tetany twitch- 
ing of the muscles, particularly those of the face (if unreheved, 
com-ulsions de^elop), nausea, lomitmg, and hiccup, drj-ness 
and redness of the skm, edema of the extremities, ^ertlgo and 
weakness, dronsmess ahich progresses to coma, and anuna, 
which maj cause a fatal outcome The condition is often recog- 
mzed as a result of laboratorj* findmgs The progress of the 
disease can be followed both chmcally and bj’ frequent ex- 
ammation of the COj combimng power of the blood 

The chemistrj of the condition is rather technical, and Dr 
John A Killian, who supemses all our chenucal analj-ses, has 
\ en kmdh consented to present this phase 

THE CHEMISTRY OF ALKALOSIS 

Chemically, alkalosis may be defined as an mcrease above 
normal of the bicarbonate content of the blood plasma The 
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reaction of the blood during health is maintained within normal 
limits by buffer systems, of which the followmg are well known 

H-HCOj BH.PO 4 HHBO HHB 
BHCOj B.HPOj BHBO BHB 

The concentration of phosphorus in the plasma is much less 

than m the red cells, and this element plays a relatively unun- 

portant part m regulatmg the reaction of the plasma The 

ovyhemoglobm and hemoglobm also are not concerned directly 

with the mamtenance of the normal acid-base balance of the 

plasma The reaction of the blood plasma is primarily depen- 

, , HHCOi , , , , 

dent upon the ratio All base not combmed wnth 

fixed acids m the blood plasma is m the form of BHCOi With 
the tension of CO> W’hicli exists m the plasma any alkali mtro- 
duced mto the body is converted mto bicarbonate CO* is found 
m the plasma m two forms (1) Dissohed as HjCO., and (2) 
combmed wnth base as bicarbonate The CO> contained in 
HjCOj comprises 3 volumes per cent , and that m bicarbonate 
form, about 60 volumes per cent Hence, 

H HCO , _3 2 
BHCO, 80 20 

The reaction of the blood plasma is dependent upon this ratio 

So long as the ratio remams withm the limits of the Ph of the 

plasma wall be withm 7 35 to 7 43 

An alkalosis may be produced by mcreasmg tlie value of the 
denommator of the fraction, or by decreasmg that of the numer- 
ator If, m either case, the ratio changes from 1/20, the Pb 
will be mcreased above 7 43 Such a condition is an uncompen- 
sated alkalosis However, if the body mamtams the ratio 
1/20, the Ph will remam withm normal limits, and this condition 
IS known as compensated alkalosis 

The COi combming pow’er of the blood plasma (or the CO- 
content) is a measure of its bicarbonate content How’ever, to 
form an adequate concept of the alkalosis, it is essential to 
know both the CO- combming power and the Ph of the plasma 
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PRESENTATION OF CASES 

I am fortunate in havmg here today 2 cases of alkalosis to 
show you The first patient has had a perfect recoveiy, but the 
second is m a veiy* senous condition 

Case I — Henoch’s Type of Idiopathic Purpura, Presentmg 
Symptoms of Alkalosis ’ — ^This school bo}' (S S ), aged thir- 
teen > ears, entered the hospital April 22, 1925 because of vomit- 
mg which had persisted for sixteen days Aside from the usual 
diseases of childhood, and a bnef attack of influenza eight j’^ears 
before, his general health had been good Sixteen day's before 
admission he began to vomit forubty, and contmued to do so 
at least twice a day Occasionally, howeier, he retamed a 
meal There were no associated symptoms and no fever He 
did, howeier, become constipated and, begmnmg twelve days 
prior to admission, enemas uere given daily The day before 
admission he raised thick mucus streaked with bright red 
blood There was no history of bleeders m the family 

On physical exammation it was found that the sclerie had a 
shght icteroid tmt, and that there was shght tenderness and 
voluntary muscle spasm m the nght upper quadrant. Purpuric 
petechiic were also noted 

The laboratory findmp are gii en m Table 1 (p 346) 

An T-ray of the gall-bladder and one of the gemto-urmaiy' 
tract were negatii e The temperature, pulse, and respirations 
were normal 

Repeated urmaly ses showed thespecificgraMtytoa\ erage 1012 , 
there was considerable protein, no sugar, a few hy ahne and granular 
casts, many red blood-cells, and a few white blood-cells The re- 
action \aned from alkaUne to aad, but was more often all-almt. 

May 1st the symiptoms of purpura increased, the possibihty 
of gall-bladder comphcations was suggested, and a surgical con- 
sultant called It was decided, howe'v er, that the condition did 
not require surgical mteivention, and that the ^omltmg was 
probably a compensatory effort at elimmation A proiisional 
diagnosis of septiceima uas made, and blood transfusion ad\-ised 
* Pcdiatnc Ser\icc, Dr Marshall Pease. 
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The clinical course during the patient’s stay in the hospital, 
the chemical findmgs, and the treatment mstituted are summar- 
ized m Table 1 Under the treatment mdicated, infnsinn g of 
10 per cent glucose in normal salme solution, dilute HCl ad- 
ministered by rectum (masmuch as the patient was vomitmg), 
and Murphy dnp of glucose and normal salme, the patient’s 
condition steadily improved, the vomitmg ceased, and the 
alkalosis was relieved 

In this case the purpura led to the vomitmg, and the vomit- 
ing to the alkalosis * 

TABLE 1 


Case I Clinical Course, Treatment, and Cheiucal Findings 




CxEuicAi. A>ial\sis of Blood 

Vouimr • 



Creattnin 

Urea 

Chionds 

CO. 

Pk 

Apnl 23d I 

10 6 

75 1 

0 438 

63 4 


+ + 

II 

2Sth 


40 8 

0 413 

74 0 

7 6 

++++ 

II 

26th 

2 oz dilute HCl per rectum 500 c c 

10 per cent glucose in normal saline given 

II 

27th 

2 infusions of 500 c c , 10 per cent glucose and normal saline 
giien day before, dilute HCl m 10 t i d , 2 oz dilute HCl 
by rectum Purpura dn eloped 

II 

28th 

9 3 

1 

49 6 

! 0 388 

78 6 

1 1 
7 54 { 




Patient greatly improved, still vomiting slightly 
dilute HCl m 10 t i d , 2 oz per rectum 

Receiving 

“ 29th 
May 1st 
" 2d 

Patient on same treatment 

Surgical consultation 

Tonic and clonic convulsions of face and arms, lomiting, nys 
tagmus, opisthotonus, patient cntically ill Transfusion 
giaen 


I Since the lecture, the pafient died with nephntic s>inptoms It nas 
shown at necropsy that hemorrhages had occurred throughout the kidney 
and intestinal tract 

* On a scale of 0 to +-1--1--1- 
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Case n — ^Alkalosis Secondaiy to Persistent Vomiting Caused 
by a Ventral Hernia —This patient (G R ) came to the hospital 
Apnl 5, 1925 because of unexplamed severe hiccup and mod- 
erate mtermittent vomiting of one week’s duration His condi- 
tion was serious Physical exammation revealed, in addition to 
the sjTnptoms alread}' mentioned, a marked edema The vomit- 
mg was found to be due to a ventral herma, and tie alkalosis was 
attributed to the vomitmg The patient’s CO. combmmg power 
n as 92 2, mdicatmg a verj' severe degree of alkalosis The blood 
chlonds M ere 0 269 — about one-half normal, the blood urea was 44 
and the P], 7 55 All the sjuaptoms mdicated a marked alkalosis 
The day following admission an infusion of 1000 cc of 
1 10 normal sahne solution was given, also 20 m i nim s of dilute 
HCl b} mouth May 7th the dose was mcreased to 140 minims, 
1000 c c of 1 10 normal sahne solution was given by hj’po- 
dennoch sis IMay 8th 140 numms of HCl were administered as 
before, and 200 c c of 10 10 normal sahne solution and 10 per 
cent glucose solution were given by Murphy dnp Under this 
treatment the chlonds gradually mcreased to 0 513, and the COs 
combinmg pow er decreased May 9th the CO., combmmg power 
had dropped to 66 6, the blood chemistiy' approached normal, 
and the sjmptoms had practically subsided It was nevertheless 
considered ad\'isable to contmue the treatment for several days, 
and 140 imnims of dilute HCl were given as before until the 14th 
One more infusion of saline and glucose was given on the 10th 

The diet w'as restncted to fluids from the 5th to the 9th, 
^ but followmg that a high carbohydrate diet with an ample 
amount of salt was allowed 

April 20th the patient left the hospital m good condition 
He w as so grateful for bemg cured that he was very wuUmg to 
come to the lecture this mommg You may judge for your- 
Eel\ es how w ell he looks physically 

I ha\e, m addition to these 2 patients, a senes of 50 cases 
of alkalosis,* 25 of which I ha%e selected to discuss bnefly 


Drs Erdmann, 

^tuck, Hc%W McCarth>, and Mo^nthal and are published vvith their 

pviiiilSSlQlL 
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today For convenience I shall divide them mto six groups as 
follows (1) Alkalosis foUowmg Sippy treatment, (2) alkalosis 
followmg alkah therapy, (3) alkalosis after persistent vomiUng, 
(4) alkalosis assoaated with mtestmal obstruction, (5) alkalosis 
with fever, and (6) ketosis assoaated with conditions of al- 
kalosis 

GROUP I ALKALOSIS FOLLOWING SIPPY TREATfilENT 

In the Sippy treatment for ulcer the patient is given about 
200 grains of bicarbonate of soda daily m 20-gram doses This 
IS suffiaent to produce alkalosis m many patients, espeaally 
those with a lessened abihty to e limin ate alkahes Four such 
cases are represented m Table 2 These occurred durmg the 
course of Sippy treatment for gastnc and duodenal ulcer The 
high P], m Case II and the lowered chlond content of the blood 
m Case HI should be noted 


TABLE 2 

Alkalosis Following Sippy Treatment 


Blood Analyses 


Case 

Age 

COaCP 

>ols 

per 

cent 

Pb 

Chlorids 
as 
NaCl 
per 1 
cent 1 

Sugar 

per 

cent 

Urea N, 
mg 
per 
100 cc 

Remarks 

I JB 

45 

75* 

7 40 




Gastnc ulcer . . 

After forty*exght hours of treat 



66* 

68 

7 49 

7 50 




After twent\ -s« days of treatment. 
After twenty nine da}^ of treat 
ment 

2 MS 

61 

' 70 

70 

1 56 

7 53 

7 53 

7 52 




Gastnc ulcer 

After nine dajs of treatment 

After ten daj^s of treatment 

After three days of no treatment. 

3 JC 

39 

72 


0 38S 



HB — 16 8 Duodenal ulcer 

after seaen days of allaline 


, 

62 


0 400 



AttaUne^ therapy discontinued for 
four days six daj-s after gastro- 
enterostomy 

4 LK 


77 





Gastric ulcer After Sipps treat 
in*nt 


• CO» content 
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GROUP 2 ALKALOSIS FOLLOWING ALKALI TBERAPF 

The nest group is one of 5 cases in •n'hidi alkalosis de\ eloped 
following the administration of alkahne drugs m conditions other 
flian ulcer (Table 3) It was in such cases that our attention 
was first called to the o\ ertreatment of patients with alkali 

TABLE 3 

Alkalosis Followivg Alkali Therapt 


Blood A\all£es. 




i CO-CJ 

1 ccst. 

Pi. 

Ctlo'ldS 

as 

ICaCL 

per 

cent. 

Suirar 

per 

cent. 

! 

Urea 

Xo 

tas 

per 

100C.C. 

Restarbt. 

1 T-\. 1 4 3, 

123 

2 DC , 43 ! 32 

! 1 ” 

j • *3 

j 100 

' ' 100 

SI 

i 

^1 


100 

j 

' Broscbopreumoma An.jia 

Ttreclrfour Ztouxs after .>0 jm 
XaHCOs iatr3i\ero\.J> 

I> abetes 

After XaHCO* fo- forty-ci^ht 
hour* 

After XaHCOs lo** mcetv-six 
boos 

Alter XaHCO* fo- one hundred 
and eicbteen hours. 

Alkab (LsconUnued fo* fortt'C.^ht 
hours. Asum» death alter tetanic 
spasms BQ pven bv mouth 

3 L.C 02 76 

? 60 1 

B 

0 225 

1 

Diabetes. After cthaTi therapy 
Ketonurza edema, and death 

4 W L. 12 67* 

1 

1 

0 -135 

0 103 

IS 3 

Cy^c voaitisi; CLolciI du? 
SOS.S cf aadosis Alkali t!ierap> 
vomiting persistisg for ele^'en 
dajTS. 

s M B 1 50 » 73 

1 

\ 

1 

0 435 

0 3«6 

23 4 

1 

After therapy for suspected 

aadoss Be^onuna. Coma and 
death 


* CO* Cosiest 


The first case is that of a child suffering from broncho- 
pneumonia, "vrith an aadosis of 33 On the basis that 0 5 gm 
of bicarbonate of soda will raise the CO» combinmg power of 
the blood 1 per cent., in a patient weighmg 42 pounds, it was 
estimated that 30 gm of soda bicarbonate was necessary to 
o\ ercome the acidosis m this case Howe^ er, the administration 
of this amount threw him mto deep alkalosis (125) with anuna 
and death ensued The reason for this imeicpected reaction was 
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that he had impaired renal function (100 mg of urea for each 
100 c c of blood), and could not ehmmate normally This case 
illustrates the danger of givmg large doses of alkahes to patients 
with renal involvement 

The second is a charactenstic case of alkalosis witli tetanic 
spasms, developmg after the admmistration of alkalies to a 
patient with diabetes, supposed to be suffenng from severe 
aadosis You will note that he had a large mcrease m the CO* 
combmmg power, and that the sugar content dropped He de- 
veloped anuna 

The third case is one of diabetes with an acid urme, due to 
ketosis treated by alkahes, but the blood shoned a CO> com- 
binmg power of 76 and a Pj, of 7 6 

The fourth case illustrates the common mistake of makmg a 
chmcal diagnosis of aadosis m a case of cyclic vomitmg The 
chemical examination of the blood shows that the patient did 
not need alkali The reason for his developmg alkalosis is that 
by vomiting he had depleted the system of hydrochlonc acid 
When a patient is vomitmg so mtensely that the hjdrochlonc 
aad admimstered by mouth cannot be retamed, ve give it by 
rectum with ohve oil, or with ph 3 ^siologic salt solution directly 
mto the vem 

The fifth case shows the danger of diagnosmg acidosis upon 
finding acetone bodies m the urme 

The cases m this group developed alkalosis after treatment 
for suspected aadosis 

In Groups 1 and 2 the alkalosis has been produced bj’’ 
mcreasmg the value of the denommator by the extraneous ad- 
ministration of alkah As previously stated, any alkali admm- 
istered tends to mcrease the bicarbonate content of the plasma 
The effect of alkah therapy upon the blood •mil depend upon 
two factors the rate of absorption of the alkali, and the rate 
of its ehmmation If the absorption is slow, the bodj is enabled 
to decrease the rate of ehmmation of CO* bj"^ the lungs, so that 
both the numerator and the denommator are mcreased, but the 
ratio remains 1 20, hence, there is a normal Ph This is a 
condition of compensated alkalosis, and is characterized bj' a 
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high figure for the CO. combining power, but a normal Pj, 
If, however, the rate of absorption is rapid, as m mtra^enous 
therapy, or if the elimination of alkahes by the kidne} s is sub- 
normal, the body is imable to compensate for the mcreased 
bicarbonate content of the plasma by retaining COi Hence, 
the ratio will no longer remain 1 20, and the Pi, will be m- 
creased There results an uncompensated alkalosis, haimg a 
high CO3 combining power and a high Pj, Case I m Table 1 
was at the outset one of compensated alkalosis, but after con- 
tmued therap}' the alkalosis Jbecame uncompensated 

GROUP 3 ALKALOSIS ASSOCIATED WITH INIESTINAL OBSTRUC- 
TION 

It has been known for some time that alkalosis frequentlj' 
develops in cases of intestmal obstruction in which the ob- 
struction IS rather high up This is due to the loss of 
hjdrochlonc aad by vomiting, and the retention of alkalies, 
owmg to the impainnent of renal fimction so often occur- 
rmg m this condition The mcreased amount of urea m these 
cases is significant It has been customarj m many cases 
to administer alkah following ^tro-enterostomy for duodenal 
ulcer, and also m case of shock, and sudden rise of temperature 
The danger of domg this is shown by the e-vudences of alkalosis 
m the cases m Table 4 The first patient was gi\ en glucose and 
sahne solution to counteract the untoward effects, but m spite 
of this de\ eloped tetany and died In these cases it is inter- 
estmg to note the drop in the chlond content of the blood as the 
CO. combining power mcreases, and the re\ erse of tbig condibon 
lollowmg sahne infusions The beneficial effect of sahne m- 
fusions is well shown parUcularh m Cases \T[ and ATH 

When chlorme is lost from the body it is lost prmcipallv 
as hj drochlonc aad This leai es m the blood plasma a\'ailable 
base which combines wath HjO and CO; to form bicarbonate 
We ha\ e here an mcrease m the \ alue of the numerator indirectly 
through the chlonds It is mterestmg to note in these cases that 
although the chlorids of the blood are markedly diminished, the 
sodium is but slight!} deaeased The sodium released b} the 
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that he had unpaired renal function (100 mg of urea for each 
100 c c of blood), and could not e limin ate normally This case 
illustrates the danger of givmg large doses of alkahes to patients 
with renal involvement 

The second is a charactenstic case of alkalosis with tetamc 
spasms, developmg after the administration of alkahes to a 
patient with diabetes, supposed to be suflfermg from severe 
aadosis You will note that he had a large mcrease m the CO* 
combinmg power, and that the sugar content dropped He de- 
veloped anuna 

The third case is one of diabetes with an aad urme, due to 
ketosis treated by alkahes, but the blood showed a CO.> com- 
binmg power of 76 and a Pt of 7 6 

The fourth case illustrates the common mistake of makmg a 
climcal diagnosis of aadosis m a case of cychc vomitmg The 
chemical exammation of the blood shows that the patient did 
not need alkali The reason for his developmg alkalosis is that 
by vomitmg he had depleted the system of hydrochlonc aad 
When a patient is voimtmg so mtensely that the hjdrochlonc 
aad admmistered by mouth cannot be retamed, v c gn e it by 
rectum with ohve oil, or with physiologic salt solution directly 
mto the vem 

The fifth case shows the danger of diagnosmg acidosis upon 
findin g acetone bodies m the urme 

The cases m this group developed alkalosis after treatment 
for suspected aadosis 

In Groups 1 and 2 the alkalosis has been produced by 
mcreasmg the v'alue of the denommator by the extraneous ad- 
mmistration of alkah As prevaously stated, any alkali adnun- 
istered tends to maease the bicarbonate content of the plasma 
The effect of alkah therapy upon the blood will depend upon 
two factors the rate of absoiption of the alkali, and the rate 
of its elimmation If the absorption is slow, the bodv' is enabled 
to decrease the rate of elimmabon of CO* by the lungs, so that 
both the numerator and the denominator are mcreased, but the 
ratio remams 1 20, hence, there is a normal Ph This is a 
condition of compensated alkalosis, and is characterized by a 
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In gTi figure for the CO. combining power, but a normal Ph 
If, however, the rate of absorption is rapid, as m intra^enous 
therapy, or if the elimination of alkahes bj- the kidnejs is sub- 
normal, the body is unable to compensate for the mcreased 
bicarbonate content of the plasma bj* retainmg COs Hence, 
the ratio will no longer remam 1 20, and the Pj, will be m- 
creased There results an uncompensated alkalosis haAing a 
high COj combining power and a high Pj, Case I m Table 1 
was at the outset one of compensated alkalosis, but after con- 
tmued therapy the alkalosis became uncompensated 

GROUP 3 ALKALOSIS ASSOCIATED WITH INIESTINAL OBSTRUC- 
TION 

It has been known for some time that alkalosis frequentlj 
develops m cases of mtestinal obstruction m which the ob- 
struction is rather high up This is due to the loss of 
hj drochlonc aad by voxmtmg, and the retention of alkalies, 
owmg to the impairment of renal function, so often occur- 
rmg m this condition The mcreased amoimt of urea in these 
cases is significant It has been customary m many cases 
to administer alkah following gastro-enterostomj* for duodenal 
ulcer, and also m case of shock, and sudden nse of temperature 
The danger of domg this is shown by the evidences of alkalosis 
m the cases in Table 4 The first patient was gn en glucose and 
sahne solution to counteract the imtoward effects, but m spite 
of this developed tetanj and died Li these cases it is mter- 
estmg to note the drop m the chlond content of the blood as the 
COj combimng power mcreases, and the re^ erse of this condition 
followmg salme mfusions The benefiaal effect of sahne in- 
fusions is well shown, particularly m Cases W and A TTT 

When chlonne is lost from the bod\ it is lost pnnapallj 
as h} droclilonc aad This lea\ es m the blood plasma a\ ailable 
base which combines with H.O and CO. to form bicarbonate 
We ha\ e here an mcrease m the ^ aluc of the numerator mdirectly 
through tlie chlonds It is mterestmg to note m these cases that 
although the chlonds of the blood are markedh dunmished, the 
sodium IS but slightlj decreased The sodium released bj the 
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T-iBLE 4 

Alkalosis Associated with Intestinal Obstrdctios 



3 M K 35 ' 88 7 54 0 320 0 163 

, 205 


4 MW ' 67 J 79 


5 SK 58 ! 78 
62 

I 

•6 MX I 43 78 


0 37:> 0 178 

0 49S 0 X94 

0 47S 

0 423 0 097 

0 423 

0 400 0 137 


91 7 52 0 375 


! i 106 

8 GR I 50 I 92 


0 488 
0 550 
0 563 

0 538 0 136 


0 325 

0 269 0 123 


0 488 0 125 


87 4 Duodenal ulcer tntl} p>Jonesleiio 
SIS tvro days after nastro-enter 
ostom> T » 101 2* F Coma 

96 3 Twenty four hours later, after j;lu 
cose and saline infusions Spasms 
Death 

83 3 Hb M 16 1 Intussusception with 
neir^rowth Tetany T «■ 
103 8* F Persistent ’vomiting 
Died 

56 2 Obstruction due to new growth 
Persistent \ omitmg T ■» 102* F 
Tetany Twent> four hours after 
entero*enterostomy Died 

20 1 Xen* growth of pancreas obstruct 
ing duodenum and gall bladder 
Vomitmg 

15 4 After forty*«ight hours glucose and 
saline infusion 

Twent> four hours after choleQit 
gastrostomy and gastnventeros 
tomy Died five days later 

30 2 Obstructive duodenal ulcer \om 

itlDg 

12 8 Se\en days after gostro-enteros 
tomy 

31 7 Hb a 17 Ca of sigmoid with 

obstruction Three da 3 rs after 
ceco5tom> Persistent vomit 
ing T-102'‘F ^ „ 

39 1 Hb B 15 5 Six day's F 0 Vom 
itiDg Twitching 

49 5 Fight da 3 rs P 0 Vomiting HCl 
by moutb 

23 7 After six da>'5 of saline infusions. 
25 8 Hb n 4 5 Vomiting ceased 
Hb » 4 5 Three days later 
Hb » 7 6 Alter tiarausion. Im 
pro>ed 

3 Paralytic ileus after b^terectoim 
Coma Spasms of face 
vomiting 

Five hours later Died 

Partial intestinal obstruction 
Vomiting and hiccups AI 
kaline gastnc hv&K retained 
Twenty four hours later Saline 
infusions 

Forty.etgbt hours liter Saline in 
fusions . 

Nine days later Patient improved 
Six days later Patient improved 
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chlorine is converted into bicarbonate Not only is chlorine 
lost from the body, but, m addition to this, the abihty of the 
body to replenish its supply from that of the diet is diminished 
Rarely do we see compensated alkalosis in these cases, because 
the condition has progressed beyond this stage before the pa- 
tients enter the hospital The use of sahne therapy is well 
founded upon the chemical changes noted m the blood 

GROUP 4 ALKALOSIS AFTER PERSISTENT VOMITING 

Five cases without definite mtestinal obstruction, in which 
alkalosis has been produced as a result of depleting the body of 
hydrochloric aad by vomitmg, are shown in Table S The 
mechanism of the production of the alkalosis here is similar to 
that descnbed for cases of alkalosis following mtestinal obstruc- 

TABLE 5 

Aikalosis After Persistent VoMimc 


Buloo Anuases 


C«x i 

Ase. 

CO-CP 
i >*ols 
per 

1 cent 

p» 

Cblorids 

as 

NaO 

pj 

cent 

Sugar, 

per 

cent 

UreaK 

ms 

P« 

100 C.C. 

Remarls, 

1 E.S 

75 

88 

34 


0 425 

0 115 

37 5 

31 7 

Five after prostatectozu} 

Persistent vomiting Abdom- 
inal distention, 

\ine days later Improvement 
after suine infusions and BCl 

1 b> moutb 

2 AF 

5S 

79 


0 435 

0 100 

2! 8 

\omitiDg fnr three days after 
h}*sterectom> 

3 BH 

62 

41 

SO 

ss 



' 0 410 

0 478 

0 357 

59 6 

63 6 

57 2 

1 

! Diabetes meUttus fi\*e days after 
pnistatcctotny Abdominal dis- 
tention T n too* P 
\omitin; persistently for three 
da>-5 T- 99 6M00*F 
\ omiting persistenth for six days 
Edema and twitching of extremi- 
ties Sezmeoma Dath two 
days later 

A Mi. 

AS 

63 

58 

1 52 

; 40 


0 116 

42 4 

Chtonic nepbntis vomiting fre- 
quently for fifteen days 
\omiting ceased four dal's pre- 

MOUS 

5 SG 

30 

1 

60 

72 7 

SO 

1 



0 m 

*9 4 
93 5 

87 2 

Acute Qcp&ntis. On tdnusston 
F^tat vomiting for ten dny*. 
Twitching 

Pmstent %*ormUng for thirteen 
Spasms. T« 9^-100* F 


VOU 9 — 23 
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tion It IS important to obser\'e, however, that vonutmg is not 
essential to the production of alkalosis The accumulation of 
the gastnc secretions m the stomach without vomitmg may 
result m similar changes in the blood 

GROUP S ALKALOSIS ASSOCIATED WITH FEVER 

In cases of fever, owmg to the mcreased respiratorj'^ rate, 
the patient throw’s oS too great an amount of CO 2 and there 
is a resultant lack of balance between the bicarbonate of soda 
and the carbomc aad m the blood, the ratio 1 20 bemg dis- 
turbed by reduction of the value of the numerator It is impor- 
tant to note m these cases (Table 6) that the CO* combmmg 
power of the blood is not necessarily mcreased 


TABLE 6 

Alkalosis Associated with Fever 




1 

1 

Bu)od Astalsses 



Case 

Age 

1 

1 

1 

!co<cp. 

\ols 

per 

cent 

Ps 

Chlonds 

as 

^aa 

per 

cent 

Sujtar 

per 

cent 

Urea N 
mg 
per 

100 cc 

RcjnaiLs 

1 JA j 


■ 


■ 

0 234 

104 

! 

Operated for 'icute gancrenous 
gallbladder Postoperative lo 
lection Saline infusions T ■ 
10lM04*F Died 

Z SA 

I 

1 


B 


0 413 

0 163 

72 

33 7 

Nephrectomy for pjonephrosu 

NinedajsP 0 T - I02M03*F 
for seixn dajs Fi^e days later 

1 T •• 103°-105* F Died 

3 DM 


67 

1 56 




Postoperativ e Hepatic abscess 

T » 102.2*F 



82 



0 15* 

20 6 

EncepbalittSp cardiac decompensa 
tion T-»102*F Twitching of 
facial muscles 

B 


76* 

7 49 




CholeQ'stectomj P 0 infection 

T « 102-F 


> CO* content 


GROUP 6 KETOSIS ASSOCIATED WITH CONDITIONS OF 
ALKALOSIS 

Table 7 represents 8 cases, the most mterestmg ones from 
the standpomt of the general practitioner It has been thought 
that an aad urme precluded the possibility of alkalosis The 
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TABLE 7 

Ketosis Associated with Cokditiovs of Alealosis 



Bioos Analysts 


Case 


Pk 

Acetone 
bodies, 1 

Kemarks 


percent. 

oig p« ! 
300 cc. 1 


1 AC. 

84 

7 <8 

60 

Carosoma of stomeb Pever 

2 FG 

83 

7 54 

50 

Carcinoma of stomach, persistent vonutag 

3 MJC. ! 

88 

7 50 

66 1 

Intestinal obstruction doe to malignano 

4 A M 1 

87 

7 52 1 

28 1 

Uknli tSenpr alter cbolecs'stectamr 

5 LK 

77 


8 

Gastric ulcer Sippjr treatment 

6 A.F 

7 M U 

■M 



Persistent vomiti^ alter bysterectomy 

Persistent vomitmg, after cnoleo^tectomy 

S F W 



■H 

Parable Dens after bysterectoxnj 


above 8 cases all had add urine ■with a marked mcrease m the 
acetone bodies of the blood, together ■with a high degree of 
alkalosis The total ketones of blood as acetone range from 
0 2 to 1 mg per 100 cc In addition to the CO 2 combinmgporrer 
the Ph ■was high If the exanunation of the urine alone had been 
rebed upon, these cases of alkalosis would have been overlooked 
Fat IS mcompletely oxidized m the body, either when the blood 
IS too alkabne or when it is too aad Another cause for an 
aad unne m the presence of alkalosis is the retention of alkalies, 
owmg to impaired renal function The above cases illustrate 
the importance of blood-chemistry examination. Alkalosis may 
produce the odor of acetone on the breath, also acetone bodies 
ma} appear in the mine 

A probable cause of this ketogenesis may be the starvation 
secondary to the repeated vomitmg, or the mtestmal obstruc- 
tion hloreoier, the e.xistence of this ketogenesis indicates the 
value of the administration of glucose m cases of alkalosis 

TREATMENT 

The treatment of alkalosis consists m giving dilute hydro- 
chloric add by mouth If the patient is vomitmg, 1 ounce of 
dilute h> drochlonc aad m 2 ounces of olive oil may be given by 
enema twice a daj Benefiical results have been obtamed by 
gixTng 500 c c. of 10 per cent glucose, m normal sahne solution, 
mtra\enousl 3 The markedh beneficial results of this form of 
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treatment are shown by the alleviation of the patient’s symp- 
toms, and the chemical findings m the blood The CO: com- 
bming power of the blood is lowered, and the chlond content is 
mcreased Normal sahne may be given by hypodeimodysis, and 
glucose and sahne are given m retainmg enema The condition 
of the blood will mdicate the frequency with which these means 
should be employed. 
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Columbia UuivERSiTy* 


PULMONARY SYPHILIS 

The one factor that plays so great a part m doubting the 
probability of clinical sj^ibihs of the lung is the mabihty of the 
pathologist to histological!}' differentiate between a gumma and 
a tubercle when it is found in the lung This perhaps accounts 
for s}'phihs of the lung occumng as a rare autopsy findmg 
Pulmonary s}'philis is more frequently thought of clinically than 
the following autopsy figures warrant Fowler^ found but 
twelve spedmens m the museums of the London Hospitals and 
the Royal College of Surgeons Two of these cases were doubt- 
ful At the Johns Hopkins Hospital Osier- reported 12 cases 
out of 2800 autopsies Of these 12, only 4 were acquired 
Among 3000 autopsies at the Massachusetts General Hospital 
Lord* found only 1 case of acquired s}^)!!!!^ S}'mmers/ in a 
study of 4800 autopsy protocols, 314 of whidi showed letions of 
s}-phihs, reported 12 cases and syphilitic pleural scars in 2 
more S}^)!!!!^ of the trachea and bronchi is perhaps a less rare 
condition Coimers® in 1903 collected 128 cases S}'mmers* 
mentions 4 cases mvoliung the trachea among 4800 autopsies 
Lord* reported 2 cases in 3000 autopsies at the Massachusetts 
General Hospital 

How may we explain this marked difference between rlinira] 
impressions and autopsy fingers^ The tendenc}' has been for 
the pathologist to diagnose tuberculosis m preference to siqiliilis 
unless spirochetes could be demonstrated m the histologic sec- 
tions The opportunity for confusion between s}'phihs and tu- 
berculosis can perhaps be demonstrated in no better way 

* Department of Tuberculosis, Vtnderbilt Climc 
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by quoting MacCallum’s description of the tertiary stage of 
syphilis ® 


“The most characteristic, though not the most common, manifestation 
of the effects of the spirochetes in this stage of the disease is the gumma, nhich 
received its name from its elastic, rubber-hke consistency Most commonly 
such nodules are found embedded in the tissue and surrounded on all sides 
by radiatmg fibrous tissue, nrhich in itself is not especially pecuhar But the 
central portion is firm, elastic, opaque, and yellowish white, like hard cheese 
This IS the necrotic caseous part, analogous to that found in tubercles, but 
different in its elastic, firm consistency and in the slighter tendency to hquefy 
In it one may sometimes discern famt outlines of pre-existent tissue now ne- 
crotic The maigin or capsule is often not specially charactenstic, being made 
up of a rather dense tissue rich in epithelioid cells, such as are found in tu 
berdes, and closely infiltrated with mononuclear wandenng cells Giant- 
cells with multiple nuclei, such as are found in tubercles, occur, but are rarer 
here Baumgarten denies their existence in gummata, claiming that they are 
characteristic of tubercles, and that if they do occur it is because of a coin- 
adent tuberculous infection Such nodules may be of almost any size from 
mmute points as small as the smallest tubercle to huge, tumor-like masses 
easily felt through the abdonunal walls as they project from the liver, where 
they seem to reach their greatest size In the mdiary gummata there may be 
no caseation or coagulative necrosis and the nodule is seen as a more or less 
concentrically arranged group of epithelioid cells nchly mingled with mono- 
nuclear wandenng cells and occasionally with giant-cells The arrangement 
IS usually indefinite and irregular, lacking the sharpness and precision of the 
architecture of the miliary tubercle Spirochetes have been demonstrated by 
ammal inoculation in larger gummata bv Finger and Landsteiner, but they 
are not easily found in sections How, then, is one to tell a gumma from a 
tubercle when it is found at the autopsy^ Histologically, it seems almost im 
possible to make an absolute differentiation betw een them A section through 
a gumma in the lung tissue might bar e exactly the appearance of one from a 
large caseous encapsulated tubercle ” 

There is no question that pulmonary syphihs is rare even as 
a chnical entity, but not as rare as the autopsy figures suggest 

The climcal picture of puhnonarj’’ syphihs is not character- 
istic The symptoms simulate those of pulmonary tuberculosis, 
and, as a rule, a diagnosis of early tuberculosis is made The 
cases referred to the dime were all suspected to be tuberculosis 

I have the pleasure of presentmg for your consideration a 
case of secondary syphihs of the trachea and bronchi simulatmg 
asthma, 1 of tertiarj"- syphihs of the trachea and bronchi, and 1 
case of tertiary sj’philis of the lung 
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SYPHILIS OF THE TRACHEA AMD BRONCHI SIMULATING ASTHMA 

Case I— M S , colored, male, age tvrent 5 *-nme years, came 
to the clinic December 1, 1924 

Htslory — He complained of irheezing attacks that kept him 
awake at mght. He also felt warm in the afternoon Because 



Fig 71 — Case I Except for a bilateral exaggeration of the bronchial 
markings, cspeaallv of those trunks leading to the diaphragm, there is no 
disease of the lungs 

of the wheezing and shortness of breath he has not been able to 
carrj on his usual trade of shoe repamng Last August he was 
well At that tune he had a skm eruption which was diagnosed 
as a sjphiloderma He was not sure when he had his chancre 
He thought he might ha^e acquired it with a gonorrhea two 
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years ago Li August, after the appearance of the rash o\er his 
body, his Wassermann was 4+ Four weeks after the appear- 
ance of the rash he was seized with wheezing attacks which have 
persisted up to the present date On admission his temperature 
was 99“ F , pulse 80, respirations 24 

Physical Examination — Loud, large, sonorous sounds were 
heard over both lungs His heart was normal 

X-Ray Examination — Except for an accenturation of the 
bronchial markmgs, the lungs were normal 

The skin of his whole body showed a browmsh, coppery 
motthng with slight scarrmg, probabty the remams of a macular- 
pustular eruption On examimng his mouth, over the left buccal 
mucosa there was a mucous plaque about the size of a twent} - 
five-cent piece There was congestion of the pharjTigeal and 
palate structures The uvula was very congested and had an 
appearance similar to a mucous patch without the sloughmg 
Dr John A Fordyce and Dr Fred Wise called it a “syphilitic 
angma” of the pharynx With such pathology m the mouth 
and pharynx we thought we might be able to explam the sudden 
appearance of these wheezmg attacks to a similar condition m 
the trachea and bronchi We referred him to the bronchoscopic 
clinic of Dr M C Myerson at the Beth Israel Hospital mth a 
diagnosis of syphilis of the mucous membrane of the trachea and 
the bronchi, causmg asthmatic attacks 

Dr Myerson’s report was as follows “On the left buccal 
mucosa there was a mucous plaque about the size of a twenty- 
five-cent piece There was an acute congestion and slight edema 
of all the pharyngeal and palate structures The palate showed 
several small macular lesions His larj^nx show ed the same tjpe 
of mvolvement as his pharym. The bronchoscopic findmgs 
were as follows The tracheal and bronchial walls m their non- 
cartilagmous portions wxre the seat of the same type of con- 
gestion and edema as the structures just mentioned The mu- 
cosa m the cartilagmous portions of the trachea and bronchi 
showed shght capillary' pronunences here and there, with an m- 
creased redness of the mucosa On the anterior wall of the nght 
main bronchus, about 15 mm from the bifurcation of the trachea. 
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an irregularly crescentic nhite area was seen This could not be 
wiped away, nor could it be removed bj* suction, and was 
i^jonriral in appearance with the mucous plaque obseri'ed on the 
buccal mucous membrane The buccal plaque was obserred 
through the same bronchoscope for comparative study, in this 
way the similaritj of the lesions was defimtely established ” 

The patient was placed on intensive antiluetic therapy 
There was an immediate clearmg up of his asthma The pa- 
tient felt so well he decided he did not need any more therap}*’ 
He went back to his shoe repairmg Two months later he re- 
turned to the Clmic complaining of asthmatic attacks. His 
Wassermann was 4*f He was again placed on intravenous in- 
jections of salvarsan, with marked improvement of his asthma 
Discussion — ^Perhaps this may be an exaggerated form of 
the catarrhal manifestation that occurs in the bronchi during 
the appearance of the secondary rashes of syphilis I ha\ e al- 
wajs been suspicious that durmg this stage a similar eruption 
occurs m the mucous membranis of the trachea and bronchi 
which was responsible for the cararrhal bronchitis The bron- 
choscopic observation of Dr hlyerson confirmed this impression. 

SYPHILIS OF THE TRACHEA AND BRONCHI SIMULATING 
PULMONARY TUBERCULOSIS 

Case n — J , male, white, thir^ -eight j ears old, came to 
the clini c Februarj' 12, 1925 

Etslory — ^He complamed of a cough for the last two 3 ears. 
Two 3 ears ago he had coughed up 5 ounce of blood On 
Januaiy 3, 1925 he agam coughed up 4 ounce of blood 
His sputum was blood streaked for a few da 3 s following the 
hemoptj*sis He complamed of cough, expectoration, loss of 
weight, night-sweats, and malaise On admission to the climc 
his temperature nas 9S® F , pulse 68 , and respirations 20 His 
weight was 126 poimds 

Physical Examination — There was no modification of the 
breath soimds or rales heard The heart was normal 

On questioning the patient he admitted a luetic histor 3 \ His 
prnnarj lesion occurred fourteen 3 ears ago An T-ra 3 * was taken 
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of his lungs There was an exaggeration of the bronchial mark- 
ings, espeaally m both roots and m the upper half of the left 
lung Two sputa examinations were negative for tubercle ba- 
cilh His Wassennann was 3-f- Tuberculosis was excluded be- 
cause of his negative phj'Sical findmgs and a negative ^-ray. 



Fig 72 — Case II There is a marked accentuation throughout both 
lungs of the bronchial markings The root regions are very exaggerated 
There is no evidence of any parench> matous lesion 

Because of a similar experience with 6 other cases, ^ syphilis of 
the trachea and bronchi was thought of A tertiary syphihtic 
ulceration of the trachea or bronchi might easily account for 
the hemoptysis, the cough, and the expectoration The mild 
toxemia might easily be due to his syphilis The patient nas 
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sent to the senice of Dr Arrowsmith at the King’s County 
Hospital There he ivas bronchoscoped by Dr M C Myerson 
At the King’s County Hospital he ivas a^-raj'ed again His 
Wassermann was also repeated Their reports were as follows* 
The Roentgen examination of the chest showed nothing ab- 
normal The Wassermann reaction was 4-|- 

Bronchoscopic study revealed the following On the anterior 
wall of the nght main bronchus just beyond the catina there 
was an irregular swelling of moderate degree This area was 
dark red m appearance, while the remamder of the bronchus ap- 
peared darker red than normal This area of swelhng was not 
obstructive It measured approximatelj* cm in length and 5 
mm in rndth There were two distmct white areas of ulcer- 
ation, irregularlj* round, about 3 mm m diameter, and situated 
upon this area of swelhng In the left main bronchus, just at the 
carma, there was a similar small ulcer surrounded by an area 
of redness, situated upon the antenor wall The diagnosis of 
gumma of the bronchus with begmnmg ulceration was ren- 
dered 

Discussion — ^The above case and the 6 others reported in 
1924' gave almost a uniform histoiy Hemop^-sis accompanied 
with cough, expectoration, loss of weight and sjmptoms of a 
mild toxemia were the chief complamts A picture of pulmo- 
narj tuberculosis was presented to the exammer The negati\ e 
phj-sical and ar-ray exammations suggested an early pulmonaiy 
tuberculosis The pathologj* was apparently not extensive 
enough to produce either ph>sical findmgs or ar-ray shadows 
There are such cases of pulmonarj’’ tuberculosis in which the 
phjsical findmgs and Roentgen markings appear two or three 
months follow mg a historj that is suggestive of the disease 
In the abo\e cases the historj* of lues with a positixe Wasser- 


mann reaction threw a different hght on the diagnosis 

We max summarize as follows A historj* of hemop^sis, 
cough, expectoration, etc., m the face of a normal lung condition, 
as demonstrated b\ ph\-sical and x-ray exammations, should 


suggest a possible sj-phihtic ulceration of the tiachg^and the 


i* ^1 
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TERTIARY SYPHILIS OF THE LUNG 

Case in — D , female, colored, thirty years of age, came 
to the Vanderbilt Chmc, June 6, 1924 

B.%story — She had been ill for the past three months, com- 
plainmg of a contmuous cough with a moderate amount of e\- 



Fig 73 — Case III a:-Raj taken July 21 1924 A pan nchj matous 
infiltration extends out from both root regions to the diases of the lungs 
The right lung is further complicated with a pleural effusion 

pectoration She has had mght-sweats and felt feverish m the 
late hours of the day She was tired easily She also complained 
of vague pains m her chest, espeaally over the sternum She 
lost 13 poimds m weight in the last six months Her chief com- 
plamt was cough and expectoration over a penod of three months 
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Her temperature on admission uras 100“ F , pulse 104, respira- 
tions 24 Her weight was 12S pounds She was referred from 
the Medical Department as a case of pulmonary* tuberculosis 
This diagnosis was confirmed because of the physical fin d in gs 
in the right upper lobe and a pleural effusion over the nght base 



Fig 74 — Case III s-Ra> taken on August 20, 1924 There is an extension 
ot the lesion onut the left base. The pleural effuMon is still present. 

Physical Exan.inaiion — Right lung On percussion there 
was flatness ehated below the nmth \ ertebral spine posteriori} 
and the fifth rib anteriorly On auscultation bronchot esicular 
breathmg was heard from the apex to the second rib antenorh 
and to the fifth ^ ertebral spine posteriorly A few moist rfil4 
were heard in this area Oi er the area of flatness breath sounds 
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were absent Postenorly, below the eighth vertebral spine, many 
moist rMes were heard Left lung Antenorly, between the 
fourth and sixth nbs, showers of moist riles were heard 

A needle was inserted into the lower nght chest postenorly 
and 10 c c of a dear straw-colored fluid withdraiMi 



Fig 75 — Case III *-Ray taken September 19, 1924 — sixteen days 
after antiluebc therapy had been instituted The pathologic shadows are 
beginning to clear 


A diagnosis of pulmonary tuberculosis was made, comph- 
cated by a pleural effusion The patient was referred to the 
Vanderbilt Day Camp where she was put under the routme 
treatment for tuberculosis Three days later her temperature 
was 99 2° F , pulse 104 The findmgs were the same except for 
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a clearmg up of the rales over the right apex In the foUowing 
month she was exanuned seven tunes The ph 3 ^cal find i n gs 
never vaned Her temperature ranged between 99“ and 100“ F 
She added 3 pounds to her weight Her cough and es^iectora- 
tion were not reheved We still thought we were deahng with 



Fig 76 — Case 111 s-Raj taken November 19, 1924 — Ee\ent>-se\en 
da^ s after antiluetic therapy had been instituted There is almost a complete 
cleanng of the lesion 

a tuberculous process On July 21, 1924 the patient was ex- 
ammed agam The persistence of moist rales oter the nght 
base postenorh suggested a bronchiectasis and a question of 
doubt as to a tuberculous etiologj' The patient was ar-rajed 
The ar-ra> ruled out a tuberculous process It showed an in- 
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iiltration of the bases of both lungs \vith a pleural effusion over 
the nght base The possibility of a basilar tuberculosis was 
thought of I have never seen such a condition ivithout an apex 
being involved To make sure we were not dealmg with a tu- 
berculous process, a specimen of sputum was exammed each 
day for a week They were all negative for tubercle baolh 



Fig 77 — Case III *-Ra> taken January 6, 1925 There is no evidence of 

the previous lesion 

On August 11, 1924 the physical findmgs were unchanged 
Her temperature varied between 99 6® and 100 2 ° F On August 
20th another a.-ray was taken because of the persistent findmgs 
This jc-ray showed an mcrease m the markmgs at the left base 
The density of the shadow's was also mcreased Veiy' little at- 
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tention. had been centered on the heart shadow It suggested 
the possibihty of an aortibs Hie increase in ^-ray shadows and 
the aortitis made us suspiaous of sj’philis A Wassermann was 
taken and reported 4+ It was repeated and agam reported 
4+ The patient was placed on mixed treatment on August 



Fig 7S — Case III *-Ray taken April 27, 1925 There is no etndence of 
the previous lesion 

27, 1924 Her temperature was 100® F , pulse 92, respirations 
21, and weight 135i pounds On September 3, 1924 her tem- 
perature was 98 4° F, pulse SO, respirations 24, and weight 
1355 pounds On September 5, 1924 the patient was given 
salvarsan injections There was an immediate improvement m 
the symptoms The physical signs began slowlj to disappear 

1 01. p — 14 
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The a.-rays that followed showed a gradual disappearance of 
the lesion On January 1, 1925 her temperature was 98 6" F , 
pulse 90, respirations 24, and weight 1S1| pounds Physical 
exammation No modification of breath sounds or r&les were 
heard On June 1, 1925 her temperature was 99° F , pulse 80, 
respirations 24, and weight 154 pounds Physical exammabon 
no modification of breath sounds or rSles were heard 

Discussion — ^This case is interestmg because it was mcor- 
rectly diagnosed at first The patient was ill for three months 
with cough, expectoration, fever, and all the signs of toxemia 
She was then sent to the Vanderbilt Day Camp and placed on 
rest treatment Under such routme treatment for three months 
there was no abatement m the symptoms except for a slight m- 
crease m weight It may be argued that the patient had an m- 
tercurrent infection superimposed on a luetic condition Such 
a process would not probably last six months And, agaui, it 
may be noticed that an mcrease occurred m the x-ray shadows 
of the left lung between July 21 and August 20, 1924 The 
greater density m the *-ray shadow's can be mterpreted only as 
an increase m the pathologic process It resembled closely the 
increase m shadows as occurs m mahgnancy of the lung After 
the diagnosis of syphilis was made and the proper treatment in- 
stituted, not only the symptoms and physical signs but also 
the a:-ray shadows disappeared 

It IS my opmion that we w'ere dealmg here with a case of 
syphilis of the lung 

And from the *-ray shadows, as seen in the first two plates, 

I would classify it as an mdurative bronchiectatic t)’pe of pul- 
monary syphilis 
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OBSCURE BRONCHIAL CONDITIONS CAUSED BY 
POLLENS 


Is the last few months a number of obscure lung conditions 
ha^e come under my obser\-ation They have come with diag- 
nosis of either pulmonarj- tuberculosis or chrome bronchitis 
The rliniral picture was that of repeated sieges of acute bron- 
chitis beginning m earh* spring The attacks of cou^ with 
e^ectoration ^’aI^ed In some cases they persisted for a time, 
disappeared, and then reappeared m a more exaggerated form 
In other cases the}' were continuous The phj-sical signs were 
alwaj's scant}- There was a diminution of the mtensit}- of the 
breath sounds with occasional sibilant and sonorous rales, as 
one would hear m an acute bronchitis There were no other 
findmp The patients came to their local phj-siaans because 
of a suspidon of pulmonarj tuberculosis caused by the persist- 
ent cough and expectoration 

A year ago I was impressed with a case of a similar nature 
which de\ eloped an acute bronchitis in the month of May This 
bronchitis had appeared a xear preiuously durmg the terminal 
period of a pregnancy. With the termination of the pregnanej' 
in the first week m August the bronchitis abruptly disappeared 
It happened that the patient agam became pregnant the follow- 
mg year with the termmal part going through the same months 
In May her bronchitis reappeared I exammed her m June 
There uas a dimmution of the breath sounds with a few sonorous 
rales heard bilateral!} I tested her with the pollen antigens 
She reacted ^^olently to both timothy and June grasses Li 
August the bronchitis ended abruptly 

With this obscure case of bronchitis in mind, and hai-mg 
ruled out pulmonar}- tuberculods by physical and a:-rax exam- 
inations, I tested a number of patients with pollen antigens 
One reacted to oak and timoth} grass, another to black wal- 
nut and tunothy grass, a third* reacted to June and timothy 
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grasses and ragweed, the fourth reacted to June grass These 
cases did not give one the impression of asthma, and I have not 
included any asthmatic cases in this group 

The following case reports will give one a better impression 
of the clinical picture caused by some of the pollens 

REPORT OF CASES ' 

Case I — B was referred to me by Dr Harry Cohen The 
patient complained of cough and eiqpectoration, which began m 
late August, 1924 and persisted to about December, 1924 He 
was reheved for a few months In late April or early May his 
bronchitis returned With it there was a loss of appetite and 
fatigue There was a slight decrease in his weight He bad lost 
a sister who died of pulmonary tuberculosis, and he thought he 
might have a similar condition Because of the scanty physical 
findings Dr Cohen referred him to my office for an opimon 
The above history was ehated On physical exammation di- 
minished mtensity of breath sounds was heard over both lungs 
Sonorous and sibilant rSles were heard over the upper half of 
the nght lung A few moist rSles were heard at the nght base 
Stereoscopic x-ray examination revealed the followmg 

Right Lung — ^The root shadows were shghtly exaggerated 
The bronchial markmgs to the diaphragm were accentuated and 
along their course were seen some bronchiectatic cavities, es- 
pecially in that area close to the diaphragm There was no 
parenchymatous lesion 

L^t Lung — ^The root shadows were slightly accentuated 
In the eighth mterspace, postenorly, a small calcified nodule 
was seen — a. primary tubercle which may be considered as a 
normal condition 

From the physical exammation and x-ray a diagnosis of 
bronchiectasis was made, involvmg the right lower lobe I be- 
came suspiaous of a possible foreign body, and on questioiung 
the patient further found that a short penod previously be 
swallowed an apple core which became stuck m his throat and 
went down the ‘‘wrong pipe,” as he explamed It seems pos- 
sible that he might have aspirated an apple seed or a part of the 
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apple core, which produced these ph^^sical fin dings and caused 
this bronchiectatic condition I suggested that a diagnostic 
bronchoscopic examination be made The patient was broncho- 
scoped by Dr CM Mj'erson, who reported that he saw no 
foreign body 

I then tested the patient with pollen antigens He reacted 
to June and timothy grasses and ragweed On reviewing his 
histoiy again it was found that his first attack of bronchitis 
started in August in the cotmtry where he was summering. 
This bronchitis lasted until the first frost. He then was wdl 
imtil late April when he again was seized with brondiitis The 
histoiy checks up well with the pollen antigen reactions. The 
first attack came with the ragweed in August and persisted 
waj*- mto December until the first real frost In spring came the 
Jime grass and timothy grass pollens 

Case n — B , female, white, thirtj’- jears of age, was re- 
ferred to me b}' Dr I Blumenthal, of New York City. The pa- 
tient had a bronchitis in February which the doctor found was 
secondar)’’ to an attack of a severe head cold There was a 
question of the smuses of the head being involved X'Ra 3 's of 
the sinuses re^ ealed no such condition An x-ray examination 
of the chest revealed no abnormal shadows The head cold 
subsided with an amehoration of the bronchitis a few weeks 
later She was free of bronchitis the month of April and was 
congratulating herself because of her recovery when she was 
seized by a more exaggerated form of bronchitis On May 22, 
1925 exammation of her lungs only revealed a diminution of 
intensity of breath sounds and occasional sonorous riles She 
was tested out with the pollen antigens and reacted to June 
grass 

Case m — A E , female, forty-three years of age, was re- 
ferred to me by Dr MacAdam She complained of a bronchitis 
which started in Februarj , 1925. She heard some snormg sounds 
m her chest She had no dj-spnea or asthmatic attacks She 
slept through the night In the middle of Februar\- she was. 
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Stricken with some temperature and put to bed Her condition 
was diagnosed as pneumoma by a local doctor Her tempera- 
ture only persisted for two days She remamed m bed for two 
weeks She complamed of cough and eiqiectoration She fre- 
quently became hoarse, and occasionally had blood-streaked 
sputa Because of this history, and substantiated by dulness, 
bronchovesicular breathmg, and moist rales at the left upper 
lobe posteriorly, a diagnosis of pulmonary tuberculosis w'as made 
by Dr MacAdam The patient wras put on the usual routme 
rest treatment for tuberculosis She improved, except for an m- 
crease m her cough m May She agam was troubled with her 
snonng sounds Dr MacAdam heard sonorous rales over the 
left lung besides the hndmgs previously mentioned He brought 
the patient down to me for a conhrmation of his diagnosis On 
May 2Sth her physical findmgs were as follows 

Jltg/il Lung — ^Except for an occasional sonorous rSle at the 
base the lung was normal 

L^f Lung — Dulness was ehated from the apex to the fourth 
vertebral spme posteriorly and to the first nb antenorly Breath 
sounds over this area were diminished m intensity Fme moist 
r&les were heard postenorly opposite the third and fifth verte- 
bral spmes Throughout the whole lung sonorous rales were 
heard A diagnosis of pulmonary tuberculosis with an acute 
brondutis was made Because of the bronchitis occumng m 
the early spnng I tested the patient out with pollen antigens 
She reacted to black walnut and timothy grass These pollens 
easily explam the early sprmg bronchitis which complicated the 
pulmonary tuberculosis 

Case IV — ^H H , male, white, adult, pharmacist by occupa- 
tion, was referred to me by Dr M Greenberger The patient 
came to my oflice June 3, 1925 He had had a severe attack 
of coughmg and expectoration through the month of April He 
thought he had a bronchitis and paid no attention to it It 
subsided m the early part of May Two weeks ago he was seized 
with a similar attack of bronchitis He complamed of cough and 
expectoration He had no sneezmg or wheezmg attacks Be- 
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cause of the recent propaganda against tuberculosis by The 
New York Tuberculosis Association and because of the persist- 
ence of his cough he thought he should be examined to rule out 
tuberculosis Dr Greenberger found no e\udence of any tuber- 
culosis and referred him to me for a confirmation of his findingg 
On examination there was only a diminished mtensit^' of breath 
sounds No rales were heard The a:-ray exammation revealed 
an exaggeration of the bronchial markmgs throughout both 
lungs and a questionable cj’lindric bronchiectasis in the right 
descendmg bronchi I assoaated the early tree and late g mc g 
pollens as the etiolog)* of the repeated attacks of bronchitis I 
was rewarded with reactions to oak and timothj’- grass The 
oak started the attacks of bronchitis m April and subsided m 
hlay, and timothj* began m late May and will contmue to 
August 

Discussion — ^There is no question that among men workmg 
with allergic cases this tj-pe of case is occasionalh’’ seen Peshkm, 
in a personal communication, has informed me that he has re- 
cently explained an obscure case of bronchitis m a child at the 
hlount Smai Hospital Cluuc to sensitization to henmg He 
has not seen any due directly to pollens Cooke * m a manu- 
scnpt on ha}-fe\er, onlj- mentions pollen asthma as a comph- 
cation of hay-fever He expresses an opmion that persistent 
bronchitis often follous haj-fe\er due to a secondarj* infection 
of the bronchial tubes It is mterestmg to also note that he 
mentions that all pollen asthmas are complicated with hay-feA er 
symptoms The above cases had no sjmptoms of hav-fever 
Their histones and findmgs made one suspiaous of an acute 
bronchitis and because of the persistence one had to rule out 
tuberculosis 

In conclusion, I msh only to brmg attention to the possi- 
bihtj of pollens explaining persistent cases of bronchitis between 
early sprmg and autumn 

» Cooke, R A , in Tice Practice of Medicine, pp 4 S 6 , 510 , Hacerstown 
Md,\\ F PnorCompan^,S, 1021 Serstown , 
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BEMx^'UE Hospital 
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CHRONIC NEPHRITIS 

This afternoon I am gomg to demonstrate 4 cases, m each 
of •which there are good reasons for presuming that the kidneys 
are the seat of a chronic pathologic process In 2 of them it is 
altogether likelj* that renal disease is pnmanly responsible for the 
clinical manifestations which obtam, while m the other 2 there is 
suffiaent justification for the behef that the pathology m the 
kidneys is but a part of a general process, and the symptoms 
referable to the kidney are but incidents m the course of the 
disease 

Case I — E S , male, age se\enteen years, naU\e of Italy, 
eight months m Umted States Admitted to the Second Medical 
Diviaon of Belleinie Hospital, December 1, 1924, complaining 
of swelhng of the feet, shortness of breath, and malaise The 
history’ obtamed on admission was as follows 

One mommg early m June, on auakenmg, he noticed that 
his abdomen was distended, and that his legs and feet were 
swollen One u eek later, these symptoms m the meantime hav 
mg progressuely mcreased, he was admitted to another msti' 
tution, where it -was noted that he ■vsas suffermg from a general' 
ized edema •with free fluid m the pentoneal canty’ 

The urme at this time contained a heai'y preapitate of a! 
bumin and a few hj ahne casts, and no red cells 

He elimmated 50 per cent of phenolsulphonephthalein 

two hours *** 

His blood-count shoued red blood-cells, 5,840 000 tpI, 
blood-cells, 11,800, polymorphonuclears, 70 per cent Kru, ) 
cy tes, 28 per cent , and large mononuclears, 2 per cent* ” 
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On February 7 th thoracentesis of the right chest recovered 
2700 c c of turbid fluid Up to this tune the patient had been 
on a diet restricted in salt, nitrogen, and fluid, without any ma- 
terial improvement The protem m the diet was now mcreased 
to 120 gm , fat to 60 gm , and carbohydrate to 60 gm , and 2 
grams of th 3 T:oid extract twice a day was admmistered 

February 19th the patient’s general condition was much un- 
proved, the edema and the flmd m the serous sacs diminished 
At the present tune the patient is up and about the ward 
The edema has entirely disappeared There is no free fluid m 
the peritoneal cavity, and there is evidence of but a small amount 
of fluid m both chests The patient feels well The basal met- 
abohsm rate is — 18 There is still a considerable amount of 
albumm m the urme, 3-f-, and a good many hyahne casts 

DISCUSSION 

Edema was the earhest and most noticeable manifestation 
of disease It was noticed by the patient m the early mommg, 
and was general m its distnbution On his first admission to the 
hospital the urme was found to boil sohd with albumm, but no 
red cells were found There was no retention of mtrogen m the 
blood, and but shght mcrease in the blood chlonds The phthal- 
em output m two hours was approximately normal Later the 
blood cholesterol w'as found to be quite definitely mcreased, the 
serum protems were distmctly dunmished, and the globulm 
fraction was mcreased The basal metabohsm was 25 per cent 
below normal, a matter of considerable significance, m spite of 
the mcreased surface area of the body because of edema There 
was fluid m both pleural cavities and m the pentoneal cavity 
A culture from the pleural fluid gave a pneumococcus Type n 
in pure culture The blood-pressure was not raised at any time 
dunng the course of the disease The eye-grounds were normal 
Fmally, the patient began to improve immediately he was 
placed on a high protem, low fat, low carbohydrate diet, to- 
gether with the admimstration of thyroid extract, and be did 
not begm to improve until these particular procedures were m- 
stituted 
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Until recent tunes such a case would have been called 
chronic parenchymatous nephritis In the Delafield classification 
it would have been kno\sTi as a chronic nephritis vnth exudation 

Friednch Mueller was the first to use the term nephrosis to 
connote a degenerati\ e lesion of the Lidnej , rather than an in- 
fiammator^’ one Nephrosis occupies a defimte position in Vol- 
hard and Fahr’s classification of the nephrltides Epstein has 
emphasized many of the points which ser\ e to differentiate this 
type of kidney lesion from the tj^pe with edema, raised blood- 
pressure, and disturbed kidney function It was Epstein’s 
theory of the cause of the edema in this tj^pe of case which m- 
duced us to place this boy on the regime which I ha\e reviewed 
abo\e 

A feature of this case which desen es espeaal mention is the 
development of a pneumococcus empj'ema during the course of 
the disease This comphcation apparently developed spon- 
taneously, at least, as far as is known, the boy had not suffered 
from pneumoma Pneumococcus pentonitis has been repeatedl}' 
obsen'ed as a comphcation of this type of case, but, as far as I 
know, this IS the onlj case m which a pneumococcus empyema 
developed 

The prognosis for this bo}- is relatii ely good We shall con- 
tinue the high protem diet until the albummuria clears up and 
until the serum proteins reach more nearly normal values The 
th3nx>id administration will be contmued until the basal metab- 
olism approaches normal 

Relapses are prone to occur, a fact which should stimulate 
careful obsen ation for a penod of j'ears after apparent cure 

The condibon is not a common one, mdeed, it is the rarest 
of all the forms of renal disease which I shall present this after- 
noon Little IS known as to its etiology' 

Case n.— R S , age sixty -fi^e years For many years this 
patient has suffered from a low-grade colon bacillus pyelitis, 
which was extremely resistant to treatment The symptoms of 
the infection were an occasional dull followed by fe\er, frequent 
and painful mictuntion, and hematuna 
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Since 1913 repeated urinalyses showed a trace to a marl-H 
trace of albmnm Kidney function tests performed at mten'als 
durmg the period from 1913 to 1924 demonstrated but shght 
variations from the normal The blood-pressure was normal ex- 
ceptmg on one occasion, March 22, 1923, when it was 190/90, 
a month later the blood-pressure was 140/80 The Wassermann 
was negative *-Rays of the kidney showed these organs to be 
large, but otherwise the kidney shadows were normal 

On February 2, 1924 he was given 6 mg /kg mercurochrome 
—220 mtravenously There was considerable reaction to the 
drug, he vomited twice, there was shght salivation and some 
diarrhea However, five days later there was but a trace of 
albumin m the unne and a few bacilh, and the patient felt qmte 
well m every way He was discharged from the hospital, defi- 
mtely improved, on Februarj' 12, 1924 

The latter part of February he caught a severe cold, which he 
neglected It was not until nearly three weeks later, March, 
1924, that he reported for observation On the mormng of ad- 
mission he discovered, on awakenmg, that his eyes were swollen 
and his face was puffy For two weeks prior to this date he had 
noticed that he was ga inin g rapidly m weight and that his unne 
had become scanty m amount 

On physical examination the most stnkmg finding was the 
pallor of the skm and the marked, generalized, pitting edema 
There was no fluid m the serous sacs, the heart was not hyper- 
trophied, the sounds were of fair quahty, the rhythm regular, 
the rate 80 to the mmute, the penpheral vessels were not per- 
ceptibly thickened, the lungs were clear, the liver was not en- 
larged The blood-pressure was 160/90, temperature, 98 6“ F 
The laboratory findmgs on March 19, 1924 were as follows 
Unne Output m twenty-four hours, 1750 c c , specific gravity, 

1 012, albumm, massive preapitate, 11 gm per L , chlonds, 4 9 

gm m twenty-four hours Microscopically, there were many pus- 
cells, mostly clumped, no red blood-cells, no casts Phenolsul- 
phonephthalem test First hour, a trace, second hour, 9 per cent 
Blood chemistiy Non-protem nitrogen, 53 mgm , unc acid 5 3 
mgm , creatinm, 2 6 mgm , blood chlonds, 537 5 mgm per 100 c.c. 
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The patient was put to bed on a low nitrogen low salt, low 
fluid regime There was an almost immediate improvement in 
both the climcal sjTnptoms and the unnarj' findmgs The edema 
diminished to a perceptible degree The urmarj* output rose to 
2000 C.C on a 1000 c c intake, the chlorids m the unne rose to 
8 gm per L on an mtake of not more than 1 gm , the amount of 
albumm fell to 6 5 gm per L The blood chemistr}' remamed 
practically unchanged, except for a fall m blood chlorids to 450 
mgm 

This lmpro^ ement v as progressn e until earlj- m April, v hen 
the patient complamed of feelmg weak The pulse-rate rose, 
the blood-pressure fell to 106/90, a gallop rhj thm de\ eloped at 
the apex, the urmaiy' output dimmished, and the edema, which 
had ne\ er entireh disappeared, mcreased The non-protem mtro- 
gen rose to 68 9 mgm , the creatmin to 3 49 mgm the uric acid 
to 5 6 mgm , and the blood chlorids to 500 mgm per 100 c c 
jNIassne doses of digitalis were admimstered, and theocin, 
3 gr , three times a day, was given for one day Under digitalis 
therap} the blood-pressure rose to 128/80 the pulse-rate fell 
to 72, the urmarj output increased, and the edema diminished 
From this time imtil Januarj, 1925 there ■was a progressue 
nse in blood-pressure, an increase m urmarj* output, a decrease 
in the edema up to the pomt of complete disappearance At the 
same time there v as a decreased abilitj' on the part of the kidney 
to concentrate unne, and a steady rise m the blood nitrogen 
In Januarj , 1925 the patient began to complam of nausea 
and headache In Februarj*, while eating dinner, he had an at- 
tack dunng which he was unable to use his nght hand and was 
unable to speak This seizure lasted but a few minutes and then 
cleared up, without residual paraljsis or aphasia The blood- 
pressure at this time was 220/110, the pulse 96, on examining 
the ej e-grounds the retmal artencs were found moderatelj* 
sclerosed, but there were no retinal hemorrhages or exudate 
Smce Januarj the patient has contmued to complam of nausea 
at tunes, there has been some headache and some tw itchmg of the 
muscles The blood-pressure has remamed constantlj abox e 200 
The blood chemistij, done Apnl 2d, rexealed a non-protem 
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nitrogen of 86 mgm , unc aad 8 4 mgm , and creatuim 8 m gm 
The phthalem output was not enough to read in two hours 
The unne contained 4+ albumm, the specific gravity vaned 
between 1 005 and 1 009, the night urine measured 720 c c 
The CO® combining power was normal 

At the present time the blood chemistry is as follows Urea 
N 80 mgm , NPN 133 mgm , uric aad 9 1 mgm , sugar 166 6 
mgm , creatmm 8 2 mgm , chlonds 562 5 mgm The blood- 
pressure is 240/150, and yet the pabent has few complaints, 
there is no albuminunc retmitis and, as you see, he does not 
look espeaally ill 

DISCUSSION 

The chrome mfection of the genito-urmary tract was un- 
doubtedly a predisposmg factor in the sequence of events which 
followed soon after the administration of mercurochrome It 
would be natural enough to suspect that mercurochrome was the 
exating factor m produemg the chmcal picture which occurred 
after its administration Mercury, if admimstered m suffiaent 
amounts, causes necrosis of the tubular epithehum, and, if the 
kidney recovers at all from the lesions caused by the drug, the 
recovery is usually complete It is not at all likely that if the 
mercurochrome had had any effect m produemg subsequent 
events, the patient could have been discharged from the hospital 
ten days after its admimstration, feehng qiute well m every way, 
and with less albumm in his unne than had obtamed on his ad- 
mission to the hospital 

Inasmuch as, at times at least, mfection bears a defimte eti- 
ologic relationship to nephntis, and masmuch as this patient’s 
symptoms dated from early m March, shortly after having con- 
tracted a “severe cold,” it seems to me more than likely that the 
infection was the immediate cause of the change m the clmical 
course of the disease which took place at that time 

The clmical picture m this case was quite different from that 
which obtamed m Type I Both cases were associated with 
edema, but m this instance there was a moderate maease m 
blood-pressure, a marked reduction m abihty to put out phthalem, 
and moderate nitrogen retention In other words, the edema in 
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this case "was associated with very definite disturbance in kidney 
function Improvement occurred when the mtake of fluids, 
salt, and nitrogen was restricted As the edema diminished the 
urinary output rose considerably. At the same time the chlorids 
in the urine rose in spite of a very low salt intake the amount 
of albumin fdl, and the blood chlorids returned to normal values 
Cardiac decompensation, occurring early in the course of the dis- 
ease, was readily controlled by full doses of digitalis 

The rlimrftl picture has changed completely in the past six 
months We now see a subject with no edema, with more marked 
hypertension (blood-pressure 220/120), quite marked retention 
of mtrogen, and no phthalem eliminated in a two-hour period 
The abihty to concentrate urine is diminished, the mght urme is 
increased 

This case illustrates very well one of the difficulties which 
one meets with m attemptmg to group the nephntides, even 
from the clmical standpoint Earl}' m the course of the disease 
the promment features m this case were edema, massive albu- 
rmnuria, and moderate hypertension, while later the absence 
of edema was a conspicuous feature of the clinical picture 

The fact that at the present time the patient feels and looks 
well and has slight if any uremic manifestations, should not 
mislead us into predicting a favorable outcome Such marked 
impairment of kidney fimction m chronic nephritis almost m- 
variably spells early disaster, with death in uremia 
Patient died m uremia July 2d 

Case in — S , age forty-two years Fifteen months ago 
the patient began to be disturbed by nausea in the early morning, 
and was troubled with persistent pruritus He had some head- 
ache on awakenmg, neier seiere The nausea and 
lasted one or two hours after breakfast, and then disappeared 
At about the same time he began to lose m weight, he tfiinl-c he 
has lost about 30 pounds since the onset of his symptoms 

During the past year he has noticed a marked mcrease in the 
daily quantity of urine passed, and he has had nocturia three or 
four times 

VOL. g — 25 



386 


MALCOLM GOODRIDGE 


Four months ago he began to suffer from severe cramps in 
the muscles of his legs, espeaally at night, and more recentl) he 
has complamed of severe pams m both loner extremities, par- 
ticularly on chmbmg stairs These pams disappear completely 
after a few minutes’ rest 

Lately he has been troubled with vertigo, and has become 
more imtable 

Past history Does not remember any senous illnesses He 
has never been susceptible to infection He denies lues and 
gonorrhea 

On physical exammation, at the time of admission, the pa- 
tient looked ill, he had evidently lost m weight, his skm nas pale 
and there were irregular areas of pigmentation over the lower ex- 
tremities, shoulders, chest, and back There was moderate ex- 
ophthalmos, the left pupil was dilated and reacted prompt!} to 
light, the sight m the nght eye had been destroyed fort} } ears 
before by an accident, the left fundus showed a begmnmg neuro- 
retimtis The mucous membranes were pale, with no pigmenta- 
tion The tongue was heavily coated and tremulous The lungs 
were normal The heart was hypertrophied, the sounds of fair 
quahty, with no murmurs, the rhythm was regular, the rate 80 
per mmute The penpheral vessels were distmctly thickened, 
the blood-pressure was 210/110 The abdomen was negative, 
except for a nght mdirect mgumal herma The prostate was 
normal The reflexes were everyivhere increased 

The laborator}"^ findings on admission were as follows Urme 
Specific gravity 1010, albumm, a hea^’y trace, microscopically, 
a few' red cells, no casts Daily output of urme, 2000 c c , night 
specimen, 800 c c Phenolsulphonephthalem test First hour, no 
trace, second hour, a famt trace Blood-count 2,696,000 red 
blood-cells, hemoglobm 58 per cent , 6200 white blood-cells, 
differential count normal Blood chemistry Uric aad, 5 7 mgm , 
creatmm, 9 9 mgm , urea mtrogen, 616 mgm , non-protein nitro- 
gen, 140 mgm , sugar, 182 mgm , and chlonds, 496 mgm per 
100 c c blood 

Two months ago a venesection was performed, followed by 
transfusion, with temporal}' improvement m s}'mptoms Smce 
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his admission to the hospital the diet has been restncted in 
mtrogen and salt The fluid mtake has ^a^ed between 1000 
and 2500 c c The emunctones ha\ e been encouraged by the 
use of cathartics, colon imgations and hot packs 

In spite of treatment the patient s condition has grown pro- 
gressndy worse, the headache is now severe, there is persistent 
nausea, with ^ omitmg, the patient is at tunes delirious, there is a 
distmct uremic odor to his breath, there is an albuminuric retini- 
tis in the left e> e, with chokmg of the disk The blood-pressure 
toda\* is 260/155 The patient is d\ spneic The urea mtrogen 
has risen to 110 mgm , and the death of the patient can be only 
a question of a fen daj s 


DISCUSSION 

You will note that the clinical features of this case are qmte 
different from those which obtam m Case I, and m the early 
phase of Case IT The patient has ne^er suffered from any 
senous illness, and has ne\er been susceptible to infections 

The nausea and headache, which were the first simiptoms 
complamed of, were no doubt uremic manifestations, nhidi 
means that the kidnej* pathology' had reached an ad\anced 
stage m its de^ elopment before the patient realized that he was 
ill Once sjTnptoms had appeared, there were no penods of 
remission On the contrarj, the clinical course of the disease 
was steadil} progressiv e At no time has there been an> edema. 

The look of the patient is altogether different from that m 
dther of the other cases presented There has qmte endentlv 
been a considerable loss m waght, so that the appearance is that 
which one observ es m one of the wastmg diseases 

The uremic mamfestations, the changes m the e} e-grounds, 
and the ^ely marked impairment of kidney function enables us 
to predict iMth assurrance that a fatal issue is impendmg 

Case IV— T H, age fifty-tno 3 ears Case histoij' The 
patient nas first seen on September 23, 1924 On ansmg the 
mommg of that date, he complamed that his “throat felt queer ” 
and his tongue seemed swollen He had difficulty m talkmg 
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His Wife noticed that he had considerable difficully in pro- 
nouncing his s’s He did not note any weakness of ather arm 
or leg, but, while shaving, he discovered that his face was “drawn 
somewhat to the left ” 

For 3 'ears he had worked imder high tension, and for a neek 
pnor to his present attackhehad been under unusual mental stram 

Past history He has never suffered from any serious illness, 
m fact, he has alwaj^s been unusually well More recently he 
has been very nervous and at times greatly depressed and easily 
fatigued A few years ago he had been told by a physiaan that 
his blood-pressure was somewhat above normal 

He used alcohol and tobacco regularly, but m moderation 
He had a good appetite and mdulged it, m consequence of which 
he had put on considerable weight m the past five years 

Ph)^ical exammation Hie patient did not look acutely ill 
He was overweight, 234 pounds stnpped Height 6 feet, 1 inch 
He was exceedmgly depressed and emotionally unstable, crying 
two or three times durmg the evammation There nas percepti- 
ble paresis of the right side of the face, the mouth was drawn 
shghtly to the left, the tongue protruded straight The pupils 
were equal and reacted to hght, there was distmct sclerosis of 
the retmal artenes, with mcrease m the central light reflex and 
compression of the vems at the crossmgs, there was a small 
hemorrhage m the region of the left macula The heart was hy- 
pertrophied, the first soimd at the apex was of poor quahty, the 
second sound reduphcated, there were numerous premature sys- 
toles, a soft sj'stohc murmur was heard at the base m the second 
nght mterspace, the second aortic sound was accentuated, the 
pulse-rate was 86 to the mmute The peripheral arteries were 
distin ctly thickened, the blood-pressure was 196/126 The lungs 
were clear The abdomen was quite negative The tendon 
reflexes were moderately mcreased on the nght side, there 
were no pathologic reflexes 

The unne contamed a famt trace of albumm, and no casts, 
the specific gravity varied between 1026 and 1034, the quantity 
of mght urme was normal The phthalem output was 20 per 
cent the first hour, 21 per cent the second The blood-count 
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showed 5,300,000 red blood-cells, hemoglobin 92 per cent., 5500 
white blood-cells, the differential count was normal The blood 
chemistr}’’ showed a non-protein nitrogen of 32 9 mgm , uric acid, 
4 7 mgm , creatinm, 1 5 mgm , and sugar, 97 mgm per 100 c c 

Treatment The patient was kept in bed for one month, and 
then allowed up for a few hours, each day, for another month 
ESs diet was reduced to about ISOO calories a day, the proteins 
in the diet were reduced to 70 to 80 gm daily, salt was reduced 
to the quantity' cooked with food, flmds were permitted m suffi- 
cient quantity to relieie thirst Alcohol and tobacco were lor- 
bidden The bowels were kept freelj open WTien he returned 
to work he was cautioned to reduce his working hours maten- 
ally He was warned against ph3*5ical and mental strain This 
regime has been followed conscientiousl}* up to the present tune 

The paresis of the face cleared up in a few daj s The retinal 
hemorrhage was absorbed in a month’s time There have been 
no subsequent cerebral manifestations Today his weight is 
185 pounds, a reduction of nearlj* 50 poimds m bodj' weight 
The blood-pressure is 168/108 

The urine contams no albunun and is of normal specffic 
gra^ itj*, 1018 to 1026 The blood chemistry* shows a non-protein 
nitrogen of 25 mgm , uric aad 4 mgm , and creatinin 1 2 mgm 
per 100 cc. 

Subjecti\ eh , m his words, “I am feehng fit, quite like mv old 
seU ” 

DISCUSSION 

If jou contrast Case I\' with anj of the three precedmg 
cases, 30U will note marked differences in the historj-, the mode 
of onset, the patient’s general appearance, and the studj* of 
kidney funcbon 

The first indication that he had of an5*thing wrong in his 
cardio\ascular s}-stem was the attack of djsarthna, with nght- 
sided facial weakness, which occurred in September, 1924. 
Prior to that tune, he had had symptoms which imght have 
been mistaken for some fimctional nerv ous disturbance, such as 
so-called neurasthema 

You will note that the paU’ent is a large, weU-nounshed man. 
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m spite of the fact that he has lost nearly 50 pounds in u eight in 
eight months He has moderate cardiac hj'pertrophy His 
blood-pressure is 168/108 at the present tune, sue months ago 
It was 196/126 There has ne\ er been any retention of nitrogen, 
exceptmg a shght mcrease m his blood unc acid There has been 
good ability to concentrate unne, the specific graiity has been 
as high as 1034 on one occasion, when fluids were considerably 
restneted, m other words, when subjected to stram His phthal- 
em outputhas been slightly below normal, 41 per cent m two hours 
His response to regime has -resulted m a fall m blood-pressure and 
an improvement m his subjective sjmptoms, and altogether he 
presents quite a different picture from that which ob tarns in Cases 
II and in, which were also assoaated with hjpertension 

Such cerebral attacks as he had m September ha\ e been ex- 
plamed in vanous waj^, so-called mtermittent claudication, 
spasm of the branch of the midcerebral which supplies the m- 
temal capsule, areas of localized edema, etc It seems to me that 
the most satisfactorj'' explanation offered for the attacks of 
aphasia and the monoplegias which occur with this disease is 
that the)’' are due to small hemorrhages ividely scattered m the 
cortex of the bram 

The tennmal stage m this type of case is rarely uremia It is 
more likely that it vnll run a long course, and that the end vnll be 
brought about by a cerebral accident or failure in cardiac com- 
pensation or mtercurrent disease 

The differences between this type and the one immediately 
precedmg are obvious Case HI represents a chronic nephntis 
•vnth h)’pertension and faihng kidney function, while Case W 
represents a case of hj'pertension with good kidney function 
The progress of one is comparatively rapid and ends m uremia, 
Tvhile, m the other case, the disease is very slowly progressive, 
and the termmal factor is usually either cardiac failure or a cere- 
bral acadent, and very’ rarely uremia 

CONCLUSIONS 

Smee Bnght’s onginal thesis, published m Guy’s Hospital 
Reports nearly one hundred y ears ago, classifications of nephritis 



CHROXIC XEPBBinS 


391 


ha\e beea beset "with man}' difficulties Pathologic classifica- 
tions have been legion Kidne}s have been grouped accordmg 
to their gross and histologic appearance, but, unfortunately, it 
is difficult to correlate the clinical manifestations of nephritis, on 
the one hand, and structural changes, on the other We are not 
able to predict that a given case of nephritis ivill furnish at 
autopsy a kidney "with a defimte pathologic picture, either m 
terms of its size, its color, or its histolog} , nor is there any close 
parallelism between kidney function and kidney structure 

It has been my experience, m teaching, to find that the 
attempt to detach certam t}'pes of cases m which the kidney 
structure is certainly concerned from a climcal classification of 
nephntis, and to substitute such terms as nephrosts and essential 
hypertension has had the effect of still further confusmg a prob- 
lem which was already difficult for the student of medicme to 
comprehend 

ClmicaUy, one sees two t}’pes of renal disease with wide-spread 
edema, one with raised blood-pressure and one without, and two 
t}'pes of cases wuth h}’pertension without generalized edema, one 
with kidney function more or less impaired and the other with 
little or no depression of kidney function 

These four chmeal t}’pes are prett}' well represented m the 
cases which you hai e seen this afternoon 

That one should see a case of chrome nephntis with edema 
and moderate mcrease m blood-pressure at one time, and at 
some later penod should obsen e this same case free from edema 
but with marked mcrease m blood-pressure and faihng kidney 
function, as happened m Case II, m no way changes the value of 
a simple classification It is not onlv possible for one t}-pe of 
chronic nephntis wath edema to change to a chrome nephntis 
with hv-pertension without edema, and faihng kidney function, 
but It IS also possible for a case of hvpertension with good Lidnev 
function, the benign tv-pe of the Volhard and Fahr classification, 
to terminate m uremia wath all the svTnptoms incident to the 
terminal stage of the diffuse glomerulonephritis of this classi- 
ficaUon This has actual!} happened m about 5 per cent of the 
cases m m} records 
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The variables which occur m the clinical course of chronic 
nephritis add greatly to the difficulties which surround the proper 
understanding of the subject, and it must continually be borne 
in mmd that, while pure types of chrome renal disease occur in 
a large percentage of cases, very puzzling admixtures of types 
also take place 

It is when one comes to consider prognosis that the impor- 
tance of recognizmg and differentiatmg clinical types of chrome 
renal disease is especially emphasized With a httle experience 
you will be able to predict with some degree of accuracy the im- 
mediate and ultimate prospect m a fair number of the cases under 
your observation, and you will find that you are basmg your 
prophecy very largely on a study of kidney fimction, together 
with the presence or absence of high blood-pressure 
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RHEUMATIC HEART DISEASE 

An understanding of rheumatic heart disease demands a 
thorough knowledge of the nature and course of the rheumatic 
infections Cardiac involvement is an mddent in the course 
of these infections, and the progress and development of the car- 
diac lesion depends in large part on the nature of the rheumatic 
process 

Histoiy. — ^As early as 1788 Da\'id Pitcairn noted the occur- 
rence of rheumatism and heart disease m the same mdiiidual 
In 1809 Dundas published clinical and pathologic findmgs of a 
number of cases of heart disease in the young, which followed 
one or more attacks of rheumatism In one instance he observed 
the cardiac disorder develop during the acute rheumatic episode 
He beheved that in these cases the rheumatism had attacked the 
heart In a paper entitled On Rheumatism of the Heart, Wells, 
m 1810, pointed out that rheumatism and heart disease were 
often assoaated in the same individual, and drew the conclusion 
that these two diseases depend on a common cause Hope, in 
1832, made the statement that inflammation of the heart or its 
membranes is a frequent and fonmdable comphcation of acute 
rheumatism, but it was Bouillaud, who, m 1833, was the first 
strongly to emphasize the importance of this relationship In- 
deed, he postulated the following law In acute, generalized, 
febrile articular rheumatism the coincidence of an endocarditis, 
or pericarditis, or endopencarditis is the rule, the non-comddence 
the exception Ten jears later Todd made a further contribu- 
tion to our understandmg of rheumatic heart disease when he 
wrote, “I haie now so frequentlj met with instances of diseased 
heart m joung persons, not traceable to an actual paroxx-sm of 
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rheiimatic fever, who, nevertheless, showed e\ndent marks of a 
rheumatic diathesis which had existed for a longer or shorter 
tune, that I cannot but regard this state of constitution as a 
fertile source of those cardiac diseases which are met with m 
early life ” By rheumatic diathesis he meant the vague muscle 
and jomt pams without swelhng, with or ivithout fever or anemia 
He also pomted out the close relationship between chorea and 
heart disease and the rheumatic state 



Fig 79 — Rheumatic endocarditis, mitral valve 

Etiology — ^Rheumatic fever is an acute mfectious disease of 
unknown etiology, common in childhood and up to the fourth 
decade of hfe, but rather mfrequent m the later age periods 
Some authors have sought to prove that a streptococcus is the 
specific orgamsm of the disease, but the evidence for this is m- 
conclusive Rheumatic heart disease is a little more common in 
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females than in males Of 1036 cases collected by Coombs, 64 
per cenL vrere women Of 199 consecuti\ e cases at Montefiore 
Hospital, 55 per cent nere females Emironment plays a 
significant role in the inadence of the' disease Rheumatism 
with its sequelae is a disease of temperate climates, more common 
in cities tlian m the coimtiA' Poor housing seems to fai or its 
deielopment On a number of occasions I have seen children 
with rheumatic heart disease who remamed well and free from 
remfection durmg a staj- of many months m a convalescent 
home, suffer a new attack of chorea or tonsilhtis within a few 
daj s after their return home In view of the fact that there n as 
verj httle rheumatism among soldiers on the battlefields of 
France, exposure to net and cold does not seem to play a ntal 
r61e m predisposmg to rheumatic infection The seasonal \aria- 
tions of rheumatic fe\er are well known In the eastern Umted 
States the highest mcidence of cases is m Februarj', March, and 
April, in London, September and October show the greatest 
number of cases 

It is generally assumed that the tonsils are the chief portal of 
entrj* for the rheumatic xurus WTiile this is apparently true m 
mani mstances, too much emphasis has undoubtedly been laid 
on this xuen The fact that tonsillectomy does not prex ent rheu- 
matic reinfection is strong evidence against it It is safer to 
regard the whole respirator}- tract, but particularly its upper 
portions as the avenue of entiy of the x mis 

Heredity undoubtedly plax-s an important role m the dis- 
tnbution of rheumatic fexer and, consequently of rheumatic 
heart disease Cheadle studied the family histones of 592 chil- 
dren admitted to the hospital for all kmds of diseases Of 173 
who gaxe a clear histor}- of acute rheumatism m immediate 
blood relatixes, 38, or 20 per cent , had unmistakable rheumatic 
infections, while of 139 with negatixe familx histones, only 15, 
or 4 5 per cent , had had articular rheumatism 

The rheumaUc infection may manifest itself m a xanetx* of 
dmical pictures Among the most common of these are ton- 
sillitis, pharx-ngilis, chorea acute articular rheumatism, carditis, 
erxthema multiforme, pleunsx, rheumatic nodules and mx-ositis 
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or “muscular rheumatism ” Characteristic of the disease is the 
recurrence of the infectious process, as well as the multiphaty 
of its manifestations This is particularly well marked in chil- 
dren, in whom attacks of tonsillitis may alternate with chorea, 
arthntis, carditis, and the vanous cutaneous manifestations In 
childhood arthntis is less pronounced and less severe, but in 
adults the virus is usually localized m the joints and m the heart 
As Barlow has aptly said, “The tendency to recurrence of 
rheumatism is almost as marked a feature as that to relapse, and 
the after-attacks of rheumatism are as worthy of our considera- 
tion as the relapses How often these consist of a day or tn o of 
mconvemence only, with shght effusion into a jomt or the struc- 
tures round a joint, or some vague muscular pams> In the cases 
in which the heart has suffered we are apt to think of the patient’s 
subsequent progress as dependmg on the more mechamcal con- 
siderations or cardiac compensation But m many of the febnle 
attacks of old rheumatic heart cases the solitary msidious mter- 
calation of just one small jomt effusion may remind us that we 
have once again to deal with a rheumatic fever, the prmapal m- 
adence of which is m valves or pericardium " 

In certain cases, particularly in children, the infection is \ery 
insidious m its onset and m its progress Anemia, malnutntion, 
nervousness, and imtabihty with fleetmg muscle and jomt pams 
may be the only manifestations until a careful physical examma- 
tion reveals organic changes in the heart 

The course of the disease varies Some few cases run an 
acute virulent course and termmate m a few weeks from hyper- 
pjTrexia or cerebral rheumatism, or from a massive cardiac m- 
fection In most mstances the period of active mfection is from 
two to six weeks There remams, however, the great probability 
of recurrence In other cases, agam, and these are seen par- 
ticularly m children, the infection at no tune appears to be of 
great mtensity, yet the disease drags on for weeks and months, 
one manifestation following the other Tonsillitis, jomt pams, 
cardiac symptoms, pleuiiq^, cutaneous eruptions may follow one 
another m slow procession over a long period of tune 

The important fact to bear m mmd is that in every case of 
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infection -with the rheumatic -virus there is grave danger of 
cardiac infection -vnth permanent damage to its muscle or to its 
valves The more persistent and stubborn the infection, the 
greater the danger, the more frequent the recurrences, the greater 
the probabihtj* that the heart will be in\ olved It is the con- 
tinued and repeated infections rather than the acutely severe 
ones that endanger the heart For instance, there is no relation- 
ship between the seventj'- of the tonsiUibs and the arthritis and 
the likelihood of the localization of the virus in the heart 

The cardiac sjmptomatologv- ma}’ suggest speaficallj- an 
endocarditis, pencarditis, or mv ocardibs, but m most instances a 
diagnosis limited to one of these three categories considers only 
the presenting svmptom TlTien the heart is implicated, the 
endocardium, pencardium, and myocardium all are mvolved to 
some extent; the condition in reahty, is a carditis In diildren 
mvolvement of the heart is particular!}- frequent From SO to 90 
per cent of children under ten years of age, who have passed 
through a rheumatic infection, present signs of cardiac disorder 

The time between the onset of infection and the appearance 
of agns of cardiac mvolv'ement is a variable one At tunes the 
heart appears to be the first organ affected Often evidence that 
the rheumatic virus has localized m the heart is not apparent 
until some months after the onset of the first rheumatic mvasion 
Some individuals pass through a number of attacks of chorea, 
or articular rheumatism, before their heart is attacked, m others, 
and these, unfortimately, are in the minorit}-, this vital organ 
is permanently spared 

It IS difiicult to find in the hterature accurate figures of the 
frequencv- of cardiac involvement in the' rheumatic infections 
The statistics of different authors show considerable discrepanaes 
The vounger the patient, the more probable the development of 
rheumatic heart disease In children under ten the incidence is 
probably ov er SO per cent In older mdividuals at least SO per 
cent of rheumatic infections eventually are comphcated with 
heart disease 

The recogmtion of cardiac infection in rheumatic fever de- 
pends in part on the ediaustiveness of the diagnostic methods 
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emplojed Unless recourse is had to instrumental studies 
many cases i\ill be overlooked 

Cohn and Swift, m an mtensive study m which daih electro- 
cardiograms were taken of cases of rheumatic fever, found that 
the heart was affected m 35 of the 37 patients m tlieir senes 
The e^^dence was of three sorts an mcrease m the duration of 
aunculoventncular conduction, alteration m the ventncular com- 
plex of the electrocardiogram, and the occurrence of numerous 
irregulanties of rhythm In most cases these changes m the 
electrocardiogram were transient 

The so-called rheumatic nodules, orgmially described m 
1868 by Hilher, and m 1875 by Mejmet, when present, are 
pathognomomc of rheumatic infection They may van from 
1 mm to over a centimeter m diameter and are alwa> s related to 
deep fasaa, tendon, or penosteum, they are subcutaneous and 
the skm IS freely .movable over them The smaller ones are 
more or less movable on the deeper parts and are more often 
connected with tendons and fasam The larger nodules are more 
frequently fixed to the penosteum Microscopicallj , they are 
seen to consist of fibrm, fibroblasts, and accumulations of large 
round-cells somewhat resemblmg the Aschoff bodies m tlie m 3 0 - 
cardium They are found most frequentl}’’ over the olecranon 
process, about the malleok and patellm, over the spmous proc- 
esses of the vertebras, along the supenor curved Ime of tlie occiput, 
and on the extensor tendons of the forearms The appearance 
of the nodules is always associated with an active rheumatic 
infection Commonly they develop m successive crops They 
may persist for only a few da 3 's, or ma)’’ remam for manv months 
In 1 case that came Under my obser\'ation the} had Tieen in ex- 
istence for over six months They are not pamful Rheumatic 
nodules are common m children, but rare m adults Their sig- 
nificance lies chiefl}' m the fact that m the majont)'^ of cases they 
are associated with a grave heart lesion In a child who presents 
nodules we expect to find a severely damaged heart It is claimed 
that their presence mdicates an unfavorable prognosis This has 
not been mvanabty so m my experience There is no ^ doubt, 
how'exer, that in the majont}' of cases the}' are an unfavorable 
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omen and that their continued appearance points to 
acti\ itj' of the rheumatic \*irus Old nodules ma^ Vrss :: r -■* 
ei er, long after the mfection has ceased This is TeLH, - 

bj' the follonmg 2 cases 

Case I — boy, ten j ears of age, nas admitted to 31 
Hospital mth a histoij' of chorea, followed b> rhwnj 2 _t e 
two months pre^■lOusI^ During the course of his onTccL *- , 
appearance of nodules all o\er his body ivas noted. A* 1' , 












Fig SO —Rheumatic nodule^ on arm md occipiu 

of e.xamination he was afebnle and presented signs of 
suffiaenej. and mitral stenosis with no e\idencc of mufr, 
of the circulation Modules ^ar^^ng m size from 4 
cm were ^ erj e\ident on the head along the upp( r 
ndge, and on the parietal bones, along tlie spinous prf„, 
the \ertebra;, at the olecranon processes and condyln / 
humcn, attached to the periosteum on the outer bonitt , 
radius, along the c.\tensor tendons of the hand ami 
around both malleoli and patella; 
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Case n — Another boy, eight years old, who was admitted 
with a subacute pencarditis with effusion and mitral stenosis, 
had large nodules about both patellae and olecranons Six 
months later, although they had receded m size, they were still 
quite evident. The patient had recovered from his acute symp- 
toms and was up and about in good condition 

In cases m which the evolution of a heart lesion is observed 
during the course of one of the rheumatic infections, or m pa- 
tients exhibitmg organic cardiac defects in whom there is a clear 
history of an mfection with the rheumatic virus, it is a simple 
matter on empiric groimds to relate the heart lesion to the ac- 
companying or antecedent infection and to make a diagnosis of 
rheumatic heart disease 

There are many mdividuals, however, in whom the clinical 
signs and, mdeed, the pathologic changes m the heart resemble 
m every respect those characteristic of rheumatic heart disease, 
yet who, as far as can be ascertained from their history, have 
never had any of the infections of the rheumatic cycle It is m 
these cases that it is impossible to make an accurate etiologic 
diagnosis The majority of them, particularly m the younger 
age groups, undoubtedly belong to the rheumatic category and 
must be classed as such until the tune when the nature of the 
specific rheumatic virus is discovered and methods are developed 
for Its clinical recogmtion The milder and aberrant rheumatic 
manifestations, such as pharyngitis, muscle pains, or erythemas, 
are so readily overlooked both by doctor and patient that it is 
not strange that a rheumatic history is so often missed m these 
mdividuals On the other hand, cases do occur in which an endo- 
carditis or myocarditis resemblmg that mduced by the rheumatic 
virus develops consequent on other infections, such as scarlet 
fever, typhoid fever, and pneumoma Occasionally a chrome 
osteomyehtis is followed by progressive valvular heart disease 
Bronchopneumoma, particularly the type seen followmg in- 
fluenza, at tunes is compheated by the development of arthritis 
and simple myocarditis and endocarditis 

A young man was stricken with a mild bronchopneumoma 
followmg mfluenza After the temperature had defervesced 
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the wnst- and ankle-joints became swollen and red and there was 
a recrudescence of the fever A few daj’s later, with a continu- 
ance of the fever, the arthritis subsided, but the pulse became 
rapid and a sj'stohc apical murmur became audible. The fol- 
lowing daj- the heart became very irregular due to a perfect 
jumble of extrasystoles In about ten daj’s the signs of active 
infection and the cardiac irregularity subsided, but shght en- 
largement of the heart and the murmur persisted 

The problem of the relationsh^ of rheumatic fever to heart 
disease maj' be studied from another angle Qi*er 50 per cent, 
of all cases of chronic heart disease, from a study of their his- 
tones, can be classed as rheumatic. That means that a stiU 
higher percentage of those suspected of rheumatic heart disease 
will give a positive historj' 

Because of our ignorance as to the nature of the rheumatic 
\urus the classification at best is unsatisfactoiy* On the one 
hand, there are the many cases in which it is impossible to de- 
termme any particular etiolo^c agent, and which resemble in 
their course and in their pathologj* those which are definitely 
rheumatic On the other hand, if rigorous pathologic criteria 
are* applied and only those cases classed as rheumatic which ex- 
hibit Aschoff bodies on postmortem examination, the number of 
positi^ e cases will be stdl fewer Libman found Aschoff nodules 
in only 18 out of 56 cases of clinicall}' definite rheumatic heart 
disease Agam the pomt must be emphasized that the rheumatic 
infection is often so insidious that it may escape recognition, a 
fact vhich will account for the negative history m many cases 

In childhood and m early adult life rheumatic fever is the 
chief cause of heart disease The extent of its raniges is shown bj* 
se\ eral statistics Phj'sical exammation of children in New York 
Citj schools revealed about 1 5 per cent, ■nuth cardiac defects 
About 2 per cent, of the young men e.xainmed for enlistment in 
the U S .Army during the recent war were rejected because of 
heart lesions 

Pathology— Infection of the heart with the rheumatic %-mis 
results m a pancarditis With rare e.\ceptions it is mcorrect to 
speak of rheumatic endocarditis or pericarditis as distinct en- 

\OI.9— r6 
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titles, for they are almost invariably associated with a myocar- 
ditis as well The lesions of rheumatic myocarditis are qmte 
dbiaractenstic and m certain stages of their development are 
pathognomomc The specific lesions, which are microscopic m 
size, were first descnbed by Aschoff m 1904, and are known as 
Aschoff bodies, or submihary nodules of rheumatic fever They 
occur near the small or medium sized vessels, usually m close 
relation to the adventitia, and consist of large cells with one or 
more large polymorphous nuclei The cells are commonly ar- 
ranged m the form of a fan or rosette and stain charactenstically 
with pyromn-methyl-green Lymphocytes and polymorpho- 
nuclear leukocytes are also found in the nodules Aschoff bodies 
are found most frequently in the walls of the left ventncle and 
only m patients who have expenenced a recent rheumatic infec- 
tion In the course of time they undergo central necrosis with 
foUowmg fibrosis and the characteristic cells disappear In cases, 
therefore, m which the infection antedates death by a long penod 
only sclerotic patches remain as evidence of the precedmg myo- 
carditis The lesions cause mjury to the heart by direct effect 
on the myocardium, if they are numerous, or by mterference 
with the conduction of the cardiac impulse when they happen 
to mvolve the more important segments of the conductmg sys- 
tem They are responsible for the appearance of heart-block in 
these patients 

Acute rheumatic or verrucous endocarditis is characterized 
by small, grayish-white, smooth and glistening sessile vegetations 
inserted along the Ime of closure of the valve leaflets They usu- 
ally occur m a beaded row, and m a given attack all appear to be 
of the same age At an early stage of their development they 
give a sandpaper-hke appearance to the valve I^Tien larger 
they resemble small warts, hence the name “verruca;,” and at- 
tgin a diameter of 2 to 3 mm Often they become fused Mi- 
croscopic exammation shows that the vegetations are composed 
of an o rganizing hyalme thrombus The valve at the base of the 
thrombus, and at times the vegetation itself, is infiltrated with 
mononuclear and poljTnorphonuclear leukocytes The endo- 
thplinm IS seen grovong up o\er the thrombus At tunes bac- 
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teria may be cultured from the lesions They are, however, ac- 
cidental secondary' in^ aders, since they give rise to no nnroime 
bodies in the patient s serum Because of the fact that the vege- 
tations are non-friable and firmly attached to the base of the 
valve, emboli are never released m the blood-stream The end- 
result of this process is fibrosis and thickenmg of the ^■al^e 
leaflet In some instances the calaum is deposited directly m 
the hjalinized vegetation Yet it is a far cn' from such a simple 
tbirTfpmng of the ^alve flap to the marked \al\Tilar deformities 
observed in long-standing cases of rheumatic heart disease 
Here the leaflets become tremendously thickened fibrous and 
distorted, adjacent ^ alve flaps become fused, the chordae tendmae 
become shortened, and calcareous deposits of \arymg degrees 
become mcorporated m the scarred valve Such is the appear- 
ance of the chrome ^ ahnilar defects The left, more rarely the 
right, aunculo\ entncular opemng maj* become narrowed to a 
mere button-hole sht, the tj'pical anatomic basis for a mitral 
stenosis Defomutj’ of the aortic cusps results most often m 
insuffidenej' of this onfice, but not infrequently it is narrowed as 
well Careful inspection will reveal m most instances, small, 
recent \erruca: scattered on the surface of the distorted \alve 5 
It IS generally assumed that the ^ah•ular lesions of ad^anced 
rheumatic heart disease are the result of repeated attacks of 
rheumatic infection, each episode bemg accompamed by the 
growth of new venue® on the val^e leaflets already scarred 
from the pre^^ous mfections Thalhimer has suggested that, in 
addition to the factor ot repeated infection, the alteration of the 
blood-flow about a diseased and melastic ^•ahe, together with 
possible microscopic endothehal tears foUowmg unusual effort, 
maj lead to the formation of mmute verrucous thrombi, which 
subsequently become fibrosed This process repeated and ex- 
tending o\eT many jears may result in a serious vahe defect. 
He explains in this way the appreaable number of cases 01 chronic 
cardiox-ali-ular disease m adults who hax e a historx* of only a 
single attack of rheumatic fever m early life, or who giie'no 
historx of antecedent infection On the other hand the fact that 
the rheumatic mfections are often so insidious and mild m their 
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outward manifestations suggests that those patients may have 
had repeated infections which have been overlooked 

The relative frequency with which the different valves are 
affected is illustrated by the followmg figures, which are tabulated 
from a study of 62 autopsies at Montefiore Hospital on patients 
who died of rheumatic heart disease 


Valve diseases Number of cases 

Mitral alone 21 

Aortic alone 3 

Mitral and aortic 19 

Mitral and tncuspid 8 

Mitral, acrtic, and tncuspid 11 


62 

In this same senes aortic stenosis occurred fifteen tunes, mi- 
tral stenosis forty-seven tunes, and tncuspid stenosis six tunes 
The frequency with which the tncuspid valve is imphcated is 
worthy of note Of course this distnbution of the valvular le- 
sions IS representative of the long-standmg cases, not of the early 
ones 

With the development of vahmlar lesions dilatation and hy- 
pertrophy of the chambers of the heart appear Probably m no 
type of heart disease, with the exception of adhesive pencardio- 
mediastmitis, do we see such large hearts In the far-advanced 
cases all chambers share in the enlargement In the presence 
of mitral stenosis, even of moderate degree, and auncular fibril- 
lation, the auncles may be enormously distended Not infre- 
quently this IS accompamed by thrombus formation m the auncles 
on the left side, m particular Small thrombi occupy by prefer- 
ence the auricular appendage In exceptional cases they may 
become so large as to occupy almost the entue auricle, leavmg 
but a narrow passage between the afferent vems and the auncular- 
\ entncular opemng The scars m the myocardium do not parallel 
the seventy of the clmical symptoms of myocardial insuffiaency 

Pericarditis is always accompamed by some degree of myo- 
carditis and frequently assoaated with rheumatic endocarditis 
It IS a common effect of the localization of the rheumatic virus 
m the heart Its mcidence as determmed at postmortem at the 
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Bnstol General Hospital was, m patients djong m the first 
decade, 100 per cent , in the second, 83 per cent , in the third, 
41 per cent , m the fourth, 23 per cent , after the age of forty, 
26 per cent , all ages together, 53 per cent It may be fibrmous, 
the whole heart and pencardiiun bemg covered with a plastic 
exudate of fibrm More often it is accompamed by a serous ef- 
fusion into the pericardial sac which may amount to over a liter 
The exudate is inflammator 3 * m character, with a ^eafic gravity 
above 1 015, rich in albumm, and showmg polymoiphonuclear 
and mononuclear leukocytes on microscopic study If the pa- 
tient recovers, the fluid is absorbed and the fibnn becomes or- 
ganized, leavmg white patches of scar tissue on the epicardium 
Very often adhesion between the two layers of the pericardium 
ful'pc place, sometimes m localized areas, sometimes mvolvmg 
the whole surface of the heart Organization of these adhesions 
occurs, resulting m fibrous umon between the two layers of pen- 
cardium m whole or m part This is a common pathologic find- 
ing m patients with long-standmg rheumatic heart disease. 
More rarely the process extends beyond the pencardium into 
the mediastinum, and radiating bands of adhesions connecting 
the pericardium with the surroundmg structures are formed 
Symptomatology — S/age of Active InfccUon — ^It is a matter 
of gravest importance and, at the same time, of utmost difficulty 
to determine during a febrile attack of rheumatic ongin whether 
or not an actiie infection of the heart has taken place If the 
lesion IS overlooked, overexertion on the part of the patient may 
aggrai'ate the malady, if heart disease is incorrectly diagnosed, 
the patient’s activities may be urmecessanly curtailed and he 
may become a cardiac neurasthenic and never rid himself of his 
delusion In everj' case, therefore, presenting evidence, be it 
ever so remote, of infection with the rheumatic lirus, the phys- 
iaan must study the heart with particular care to determine 
whether or not it has become mvolved m the general infection 
The chances for error are mamfold The rapid pulse maj- be 
due to fe\er, a sjatohe murmur alone is not pathognomonic of 
endocarditis Daily exammation of the heart, however, may re- 
\eal significant changes m the phjsical signs Ver^ suggestiie 



406 ERNST P BOAS 

t 

is an increase m size of the heart accompanied by an apical 
systohc murmur Cardiac dilatation, however, is not very com- 
mon at this stage unless the infection is very severe The first 
heart sound may become short and the pulmonic second sound 
accentuated A rapid Jiulse out of proportion to the height of the 
temperature or, still more significant, a pulse-rate that persists 
over 100 after the disappearance of the fever, may be the only 
evidence of cardiac mvolvement If the pencardium is affected, 
a friction-rub may be audible and give tellmg evidence of the 
cardiac infection In other cases the discovery of a pencardial 
effusion may first draw attention to the heart In children the 
severest and most persistent infections are associated with a 
serofibnnous pericarditis This localization should be suspected 
m every case m which the course of the rheumatic attack is pro- 
longed and cardiac failure progressive 

The most significant evidence of myocardial invasion is the 
appearance, of an irregulanty m the pulse This is not alwaj's 
eas}-^ to detect, 'but if carefuUy sought for, particularly with the 
employment of instrumental aids, such as the electrocardiograph 
or polygraph, will be found m about one-third of the cases 
Frequently the arhythmia is caused by premature beats which 
instrumental records show are often auncular m ongm There 
may be a significant relationship between their frequency and 
the common development of auncular fibnllation m the advanced 
stages of rheumatic heart disease Partial heart-block can usu- 
ally be recognized only m the graphic tracmg by notmg the pro- 
longed aunculoventricular (A-V or P R) mterval w'hich normally 
does not exceed 0 2 second Occasionally a dropped beat may 
be noted on auscultation, givmg evidence of the complete blocL- 
mg of an auricular impulse Arborization block and bundle 
branch block are uncommon m acute rheumatic heart disease 
The cardiac irregulanties which have been descnbed charac- 
tenstically disappear even from the graphic heart records withm 
a few weeks of their onset 

In addition to the signs enumerated abo\e, which point 
directly to cardiac mvolvement during rhemnatic fever, the 
patient usually presents signs of the general mfection, such as 
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fever, prostration, and leukoc\d:osis A rapidly appearing 
secondary anemia is seen with particular frequency in the 
rheumatic infections 

In a case m which the evidence of rheumatic disease is shght, 
m which, for instance, there are joint pains without signs of 
local inflammation, or, as was pointed out by BouiUaud, in a case 
m which the local manifestations have regressed to normal, yet 
the signs of general infection whidi have just been described 
persist, cardiac infection is the most probable cause for the general 
mtoscation 

Some of these patients may exhibit dj'spnea and at times 
shght cyanosis The anemia, however, is the most striking fea- 
ture 

The problem of ascertaining the presence or absence of active 
cardiac infection during an acute febrile episode becomes still 
more difficult m patients whose hearts have already sustamed 
orgamc damage in the course of a previous rheumatic infection 
In such cases it may be impossible to determme whether the 
local signs of cardiac mvolvement date from the earher infection 
or whether they are recent in ongm The diagnosis must rest 
on a signiflcant change in the physical signs taking place under 
the eyes of the observer, or else on the febrile course m the ab- 
sence of arthritis or other local manifestations which might ac- 
coimt for the fever 

In all cases of obscure fe^ er in which there is reason to sus- 
pect the existence of rheumatic carditis, a blood-culture is of 
great importance No bactena are recoverable from the blood 
of patients with rheumatic heart infection The presence of a 
bacteremia points to the existence of a subacute mfective en- 
docarditis or to some other form of sepsis Rheumatic endo- 
carditis maj’’ further be distmguished from the infective form b) 
the absence of the tj-pical petechice and other embohe phe- 
nomena, and by the absence of splemc enlargement 

After the defen escence of the acute rheumatic attack the m- 
flammator>' process m the heart sloxsh becomes quiescent and 
the acti\e lesions are replaced with scar tissue Ttte time that 
elapses before the mfection of the endocardium, mjocardium, or 
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pencardimn becomes arrested and healed vanes m mdividual 
cases In most instances it takes a month There are many 
cases, however, particularly m children, m which, as has been 
pomted out before, the rheumatic virus remams active for many 
weeks, one rheumatic infection followmg another m close pro- 
cession In such cases the heart, too, may be subjected to re- 
peated mvasions of the rheumatic virus, new lesions developmg 
before the old ones have healed 

The end-result, so far as it concerns the heart, of any particular 
attack of rheumatic fever may be estimated two or three months 
after the attack At this time complete heahng of the mflamma- 
tory lesions will have taken place, and the damage to the heart 
will be represented by scarrmg of the myocardium of the valves 
and pencardium It is at this stage of the process that the me- 
chanical factors of valvular eflSciency play a predommatmg r 61 e 
The heart muscle itself rarely suffers senous anatomic mjury 
from one attack of rheumatic fever Its function is not impaired 
bj the small scars which are the aftermath of the acute myo- 
carditis A fibroid mcompetent valve, however, is a pennanent 
mechamcal impediment to the effiaenc^ of the cardiac pump and 
entails certam secondary adaptations of the heart to the new 
conditions under winch it must work The degree of impair- 
ment of the circulation will depend on the seventy of the val- 
vular defect and on the functional suffiaency of the myocardium 
A shght mitral or aortic insufficiency may be borne without any 
evident disabihty Such a patient may go through life with 
shght or no cardiac enlargement, and with no symptoms of a 
weakened circulation It is probable that m cases with mmimal 
lesions there is a complete restoration to normal Unfortunately, 
both of these results are exceptional Ordmanly the mitial 
mechanical defect is of sufficient degree to place a permanent 
handicap on the effiaeniy of the cardiac pump Of much greater 
importance is the disposition of these patients to remfection with 
the rheumatic virus It is m these mdmduals that we see re- 
currence after recurrence of frank manifestations of the rheumatic 
cycle, vath repeated mjury to the heart Of equal significance 
are the atypical and insidious recrudescences of rheumatic 
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infection, \ague joint and muscle pains, mild sore throats, bouts 
of undetermined fever, which so often are accompanied by re- 
newed mfection of the heart 

The later stages of rheumatic heart diseeise, the patients with 
mitral stenosis or multqile vahmlar defects, with auricular fibril- 
lation and eiddences of mj ocardial insuffidencj*, are the result of 
mfections ^read over many j'ears, acting on a heart workmg 
under progressively greater mechamcal disadi antages Unfor- 
tunately, It IS these late effects, primatilj', whidi come under the 
phj sician’s care In the earlier stages, when the cardiac lesion is 
still minimal, the patient experiences no disabihtj' and does not 
se^ medical addce 

CHRONIC RHEUMATIC HEART DISEASE 

In the preceding sections we have studied the penod of ac- 
tive m\-asion of the heart b}' the rheumatic imis There remains 
for consideration the residual lesion and the ultimate outcome of 
the infective process Chronic rheumatic cardiac disease ex- 
hibits a multiphat)- of dimcal and pathologic pictures, A’ahular 
defects, myocardial or pericardial disease, alone or associated 
one with the other, maj’- all arise from the common infection 
The sjTuptomatology and pathologic phjsiolog}"^ of these lesions 
resemble m many respects those produced by similar anatomic 
lesions of different ongm At this pomt we shall emphasize 
those features which ser\e to differentiate the chronic cardiac 
disorders of rheumatic otigm from those mduced by other agents 
of disease 

Mitral Insufficiency. — Of all of the valiTilar lesions, this is 
the most frequently encountered To establish the diagnosis 
there must be, in addition to the murmur, a clear histor}’’ of 
rheumatism and endence of cardiac enlargement, or a mitral 
configuration of the heart m the roentgenogram Mitral m- 
suffiaency is usuallj the earhest sign of permanent damage to the 
heart by the rheumatic i irus It maj be apparent a few weeks 
after the mfectiie period It is of little clmical significance 
if unaccompamcd b\ other cardiac lesions The heart soon ac- 
commodates Itself to the new dinamic conditions, and for a 
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tune, at any rate, mamtams the circulation Tvith httle impair- 
ment of its reserve power Patients with sunple healed rheu- 
matic mitral insuffiaency may carry on for years without any 
symptoms of cardiac msuffiaeniy Unfortunately, because of 
the great tendency to reinfections of the heart, the lesion rarely 
remams stationary and, m the course of time, mitral stenosis or 
multivalvular lesions develop It is well to remember that un- 
complicated rheumatic mitral msuiSaency rarely causes much 
cardiac hj^ertrophy or symptoms of cardiac weakness If such 
be present, the damage to the heart is either more extensive from 
more advanced valvular lesions, myocardial weakness, pencardial 
adhesions or disorders m rhythm, or else the mitral defect is not 
rheumatic m ongm It may be a relative insuffiaency accom- 
pan3ang hypertension or myocardial degeneration, it may be due 
to arteriosclerosis of the valve, or it may be caused by an active 
bacterial endocarditis , 

Mitral stenosis, with rare exceptions, is rheumatic m its 
ongm An msuffiaency of the valve almost mvariably accom- 
pames the narrowing of the orifice The lesion is much more 
common m women than in men It is encountered most fre- 
quently m the first four decades of life, but cases occurring m 
mdmduals past their fiftieth year are not nearly so uncommon 
as is generally assumed In these older mdmduals one must be 
careful to exclude artenosderosis of the mitral valve as a rare 
etiologic agent 

Mitral stenosis compared with mitral msuffiaencj'^ is a late 
sequel of rheumatic valvuhtis It is self-evident that many 
months, m many cases one or two years, must elapse before 
scamng and sh rinkin g of the mitral valve will be of suffiaent 
degree to narrow the aunculoventncular orifice Indeed, m 
most mstances, mitral stenosis is evidence that the patient has 
expenenced several attacks of rheumatic infection The lesion 
IS of more serious import than mitral insuffiaency, it places the 
heart at a greater mechamcal disadvantage Yet, not mfre- 
quently, one encounters cases m young women m whom the de- 
fect is discovered acadentalty and m whom no symptoms have 
drawn attention to the existence of cardiac impairment Such 
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mdmduals, if the lesion is non-progressi\e, and if they are 
spared further infection, may surinve many years In most cases, 
houeier, mitral stenosis is a progressive disorder causing ever- 

increasmg disabilitj' to its subject 

The general appearance of these patients is usually quite 
charactenstic^cj'anosis of the Ups of varymg intensity and a 
duskj' Audi of the cheeks men the lesion dates from child- 
hood these mdividuals are often small, thm, and weakly due to 
retarded development Dyspnea and palpitation are common 
features Strangely enough, the palpitation, which often is very 
annoymg, disappears with the onset of auricular fibrillation As 
the disease progresses, mcreasmg stenosis, as well as msufficiency 
of the valve, becomes manifest and, m most cases, fibrillation of 
the auricles sets m. The frequent inadence of auncular fibrilla- 
tion m these cases may be related to the common occurrence of 
auncular extrasystoles dunng the penod of active invasion. 
Auncular flutter m some cases precedes the fibnllation In 
many cases lesions of the aortic valve, and, in fewer instances, 
defects of the tncuspid valve arc associated with mitral stenosis. 

Symptoms of pulmonary and penpheral stasis, particularly 
congestion of the lungs, chrome passive congestion of the liver, 
and cardiac edema, sooner or later are added to the clinical pic- 
ture Extreme dilatation of the auncles supervenes m many 
cases This is often accompamed by the formation of intra- 
auncular thrombi, which may release embolL Pulmonary in- 
farction, mth or without heraoptyses, is a frequent symptom of 
mitral stenosis and often leads to a false diagnosl; of pulmonary 
tuberculosis These pulmonary emboli are not always deri/cd 
from the n^t aunclc, but may have origin in the systemic 
\ ems Cerebral embolism, vdth ensuing hc-miplegia, i? a common 
complication of rmtral stenosis ITic splf cn and kidneys are the 
other faAontc localizations of cmboli 

In other cases adhesive pericarditis or severe myocardial dam- 
age accompames mitral stenosis It is evident, therefore, that full 
rheumatic mitral slcnosisprcsentsavery complex and vane- 
gated clinical picture Characteristic is the steady downward prog- 
ress of the patient and the multiphaty of the associated lesions 


412 


ERNST P BOAS 


Aorbc Valvular Disease — ^As is the case with mitral insuffi- 
aeruy, so rheumatic aortic msufficienty ma)’- arise early m the 
course of a rheumatic mfection In certam few cases the val- 
vular lesion may be shght and non-progressive Such patients, 
if glared recurrent infections, may continue for many years 
without much cardiac enlargement and without symptoms ref- 
erable to the heart 

Case m — ^Durmg the World War a heutenant m a machme 
gun company, who was considered one of the best and most ac- 
tive officers m his battalion, was referred to me for ph5'sical e\- 
ammation pnor to promotion Exammation of his heart re- 
vealed defimte enlargement with a distmct diastohc murmur at 
the left sternal border His blood-pressure was 160/40 There 
were no other signs or symptoms of heart disease, no throhbmg 
of the artenes, no dyginea even on severe exertion, and no pre- 
cordial pain For months he had taken his company on dailj 
exhaustmg drills without expenencmg the shghtest distress He 
gave no history of antecedent mfection or cardiac weakness 
The Wassennann reaction was negative 

This is a typical instance of the so-called “latent” or “silent” 
type of aortic insuffiaency The patient at some time appar- 
ently had had a mild rheumatic mfection of the aortic valve, 
with very shght mvolvement of the myocardium His heart 
hypertrophied and, because of the good musculature and the 
absence of repeated infections, was able to mamtam the arcula- 
tion, even under the severest stress Such patients may go on for 
many years without expenencmg any disabihties, but they are 
always m danger of further damage to their heart through in- 
fection, and of a gradual loss of reserve from overexertion That 
IS why the man was discharged from the army, although, at the 
tune, he was able to carry on his work better than the average 
soldier Such cases are not so very unusual and can be detected 
only by a routme physical exammation with careful attention 
to the physical signs Osier mentions a case of a man with such 
a “silent” lesion who was observed for thirty-five years, dunng 
which penod he exhibited no symptoms of heart disease More 
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often the patient with rheumatic aortic insuffiaencj quicklj' be- 
comes aware of his lesion 

There are certain features which ser\'e to distinguish aortic 
insuffiaenQ* of rheumatic ongm It is pre-eminently a disease 
of the young In mdl^'lduals below the age of thirty* aortic 
lesions are almost mvanabh* rheumatic sequelae To be sure, it 
may be found m older patients as well, and then it must be dif- 
ferentiated from the sj-phihtic and arteriosclerotic forms A 
second characteristic is the fact that rheumatic aortic insuffi- 
aenc\ is rarel}' an isolated phenomenon In most cases it is 
associated mth other ^ah•ula^ defects or with pericardial in- 
1 oh enient ^ATien stenosis of the aortic orifice is associated with 
insufl 5 aenc\- of the lalve, the lesion is almost always rheumatic 
in ongm, rareh artenosclerotic, and ne\ er sj’phihtic. The size 
of the aorta, as detenmned by fluoroscop}*, is frequentlj normal, 
eien in ad\anced cases of aortic insufiSdenty, whereas m the 
sjphihtic and artenosclerotic forms aortic dilatation is the rule 
Percussion oier the manubnum ma}* give deceptoe results m 
these cases I have seen a number of patients with a major leak 
of the aortic valve, with tremendous v’essel pulsation, who, to 
percussion, showed apparent aortic widemng, yet who, on Roent- 
gen exammation, were shown to hav e aortas of normal size 

Angma pectoris is unusual m patients with rheumatic lesions 
of the aortic vah'e The following case is illustrativ e 

Case IV — ^The patient is a girl mneteen j ears of age When 
she was nme vears old it was noticed that she was weakly and 
below par A phvsical exanunation then revealed an organic 
heart lesion Before this she had had measles, scarlet feier, 
•diphtlieria, and whooping-cough, but none of the rheumatic 
ijroup of infections The following j ear her tonsils were removed 
In spite of this she had occasional attacks of fev'er, and jomt and 
muscle pams m the following 3 ears She wras adnutted to the 
hospital at the age of sixteen, complaimng of pains m the shoulder, 
•d\ spnea, and attacks of precordial pam 

Phv sical exammation on admission A 5 oung girl, v erv' dj'sp- 
neic, with a distmct pallor about the mouth and ej es, flushed 
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cheeks, and throbbing nedc vessels The heart is greatly en- 
larged, "with a heaving apex impulse and a systohc thrill over the 
aortic area At the aortic area is heard a rough systohc murmur 
and a soft diastohc murmur A pistol-shot sound is audible m 
the brachial and radial artenes Ever smce her admission to the 
hospital the patient has had frequent attacks of anginoid pams 
She is very neurotic and the shghtest emotion or exatement up- 
sets her, causmg marked tachycardia and precordial oppression 
During the attack the systohc blood-pressure rises to between 
250 and 300 mm Hg The follomng is a descnption of a typical 
seizure 

The patient su^idenly experienced mtense pam over the pre- 
cordium, which radiated to the left side postenorly and to the 
nght arm The breathmg was rapid and was accompamed by 
dilatation of the alae nasi, the face became markedly flushed, 
with shght circumoral pallor, her head was drawn back, and she 
assumed the position of opisthotonos, whidi seemed to give 
temporary relief The pulsations of the heart and of the per- 
ipheral vessels were greatly exaggerated, m fact, the whole body 
and the extremities were shaken with each heart beat The 
lungs were clear, blood-pressure 300/0 Nitroglycenn was 
given, which caused a drop in pressure to 194 A few minutes 
later, however, the attack was renewed, the blood-pressure rose, 
and the patient complamed of a vise-like constnction in her 
chest 

These attacks come on at varymg mtervals and with ^ arying 
degrees of mtensity and have continued to the present At no 
time have there been signs of myocardial msuffiaencj , such as 
edema, congestion of the lungs, or enlargement of the liver 
D efini te zones of hyperesthesia are quite constant over the upper 
sternum, m the region of the apex, and m the left paravertebral 
area from the third to the sixth dorsal spme During the in- 
tervals between the attacks the blood-pressure is approximately 
190/0 An x-r&y exammation shows no enlargement of the aorta 
This IS egiecialfy mterestmg m view of the long duration of the 
aortic lesion and m view of the widened area of manubnal dul- 
ness The important features of this case are the anginal seiz- 
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ures, associated ■with a marked Aasomotor disturbance It is 
very difficult to determine the nature of these attacks, but in 
•view of the marked pulsation of the aorta, as well as of the other 
vessels, it is possible that thw are associated ■with involvement 
of the root of the aorta 

Tncuspid Valvular Disease — Organic lesions of the tncuspid 
valve are almost always of rheumatic origm Thqr practically 
never occur alone, but are associated with aortic and mitral 
\'alvular disease Valvnilar defonmty of sufficient extent to 
cause physical signs and s}rmptoms is distinctly uncommon, al- 
though small verrucse are often found on the tncuspid v'alve at 
autopsy, and relative insuffiaency of the ■valve from relaxation 
of the auriculoventricular rmg is frequently encountered 

Pulmonic msufficiency from rheumatic v'al\'uhtis is verj' 
rare In patients ■with mitral stenosis the diastolic murmur of 
relative pulmonic msuffiaency, described by Stedl, may be 
audible at the puhnonic area Characteristic of this mmmur 
is Its mconstanc}' 

Myocardium — ^Most patients ■with long-standmg rheumatic 
heart disease expenence some permanent damage to the heart 
muscle The lesions, which are not of great extent, consist of 
multiple min ute scars which replace the Aschoff bodies of the 
acute infectii e stage Often they are ■visible only nucroscopic- 
aUy Such a pathologic lesion caimot be called a chrome myo- 
carditis, it is rather the healed stage of an acute or subacute 
mj ocarditis There is no correspondence between the effiaenej- 
of the heart and the extent of the anatomic lesions Indeed, it 
IS the rule to find on autops}' of these mdiiuduals msuffiaent 
eMdent causes for the myocardial insufficiency This problem 
has been studied carefully by Aschoff and Ta^wara, who reach 
the conclusion that there is no relation between the gross patho- 
logic changes in the heart muscle and the functional competency 
of the heart hlore subtle dynamic and physiologic moments 
that escape detection must play the dommant role m determming 
the fimctional suffiaency' of the heart In rare cases the scars, 
by invohing the conductmg system of the heart, produce dis- 
turbances of fimction, such as heart-block and bundle branch 
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block In a recent case of rheumatic mitral stenosis in a girl of 
sixteen observed at Montefiore Hospital the electrocardiogram 
revealed nght bundle branch block For over a year before 
death the patient’s cardiac reser\fe was very poor This is prob- 
ably the yoimgest case on record of this lesion 

The most common manifestations of myocardial affechon m 
patients with chronic rheumatic heart disease are, first, auricular 
fibrillation, and, less often, auncular flutter The anatomic basis 
for these disturbances of rhythm are unknown Fibnllafaon and 
flutter of the auncles are found most often associated with mitral 
lesions, especially mitral stenosis In a senes of 130 cases of 
rheumatic mitral stenosis 50, or 38 5 per cent , showed auncular 
fibrillation and 2, auncular flutter Of 52 cases of rheumatic 
aortic msufficiency 11, or 21 1 per cent , exhibited auncular 
fibrillation and none auricular flutter 

Early m the evolution of rheumatic heart disease auncular 
extrasystoles or paroxysms of auncular flutter or auncular 
fibrillation may give warning of the subsequent permanent al- 
teration m rhy thm Symptoms of myocardial msufficienc}’ in 
these patients often date from the onset of auncular fibrillation 
Once fibrillation is well estabhshed it usually remams permanent 
and adds greatly to the mechanical embarrassment of the heart 
As has been pomted out before, there is no close correlation 
between the character of the organic defect and the effiaency of 
the cardiac pump Two patients may present almost identical 
ph) sical signs, yet one will have a fair cardiac reserve, the other 
will be contmuously bedridden Morphologic studies of the 
myocardium m appropriate cases offer no explanation of this 
phenomenon This is worthy of emphasis, for it teaches that the 
mamtenance of an adequate circulation is determmed not bj' the 
anatomic consequences of the rheumatic mfection, but by un- 
known physiologic moments w'hich at present escape detection 
Pencardium — Adhesions between the ^osceral and parietal 
laj ers of the pencardium is of frequent occurrence m patients 
with chronic rheumatic cardiac disease Of 130 cases of rheumatic 
mitral stenosis, 8, or 6 per cent , had, m addition, adherent 
pencardium In onl} 2 of these cases, however, did this com- 
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pbcation give nse to sjTnptoms A simple coarctation of the 
tuo pencardial lajers causes no embarrassment to the heart’s 
action and can be diagnosed only at necrop^* WTien, hoTvever, 
the adhesions extend bei ond this and fix the heart to the diaph- 
ragm or to the surrounding mediastmal structures thei’ in- 
terfere 'vs’ith the normal contraction and emptiung of the heart 
and call forth cardiac h^'pertrophy, which soon is followed by 
signs of a failin g circulation, particularh if \ almlar lesions exist 
simultaneous!}'. The physical signs and diagnostic cntena of 
adhesn e pencarditis need not be discussed here 

At times a chronic pleuritis with or without effusion is asso- 
aated with such pencardial mvolvement Such pleural exu- 
dates may be differentiated from effusions due to stasis bj' the 
fact that they are persistent, that they do not clear up as the 
cardiac function improves, that the} show usually a specific 
grant} o\ er 1 015 and an mcreased albumm content 

Progress and Prognosis of Rheumatic Carditis — ^In rare 
cases the first rheumatic infection of the heart proies fatal 
In some the primar} infection leaves the heart with a parti} 
crippled A ali-ular apparatus, the heart becomes adjusted to the 
new d}’nanuc conditions, the patient escapes further mfection, 
and the lesions remam stationan* Such mduiduals ma} sur- 
M\ e to old age without an} disabiht} These eventualities are, 
howeA er, distmct exceptions 

It is the rule that the first attack of rheumatic carditis forges 
the first link m a cham of ei ents that results m a progressively 
increasing disabiht} of the heart that sooner or later leads to 
the death of the patient The most important factor m the ei o- 
lution of rheumatic carditis is recurrent rheumatic infection 
This ma} manifest itself m a frank attack of acute articular 
rheumatism, chorea, or endocarditis, or in a more msidious 
fashion There may be mam recurrences, each of which adds a 
httle more to the exisUng lesion, leadmg to the final picture of a 
heart with extensive multii ahmlar lesions, possibly with ad- 
hesne pencarditis, with dilated chambers and h}pertrophied 
and insufndent musculature It is not the rheumatic infections 
alone that are to be feared, although the} are the greatest source of 
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danger, particularly in children Other intercurrent infections, 
such as bronchopneumonia or folhcular tonsilhtis, may damage 
the heart severety The}' do not give rise to characteristic or recog- 
nizable lesions, but they sen'e greatly to impair the cardiac resen'e, 
and often determme a temporal}' or even a te rminal breakdo™ 

Another common and important cause of the doivnward 
progress of these patients is auncular fibnllation Itself often a 
result of rheumatic heart disease, it adds tremendously to the 
handicaps under which the diseased heart is labormg The very 
rapid heart action, nhich, because of its gross irregulantj' greatly 
reduces the efficient}' of the cardiac pump, throws an added 
burden of unnecessar}' work on the w'eakened heart, w'liich soon 
becomes unable to mamtam the circulation 

Fmally, excessive bodily effort, by overtaxing the heart al- 
ready diseased may further impau: its efficient}' It is doubtful 
whether any but the most extreme overexertion can mjure the 
normal heart But the diseased organ has a more hmited range 
of response to the demands placed on it bj' active physical ex- 
ercise, and is easily overtaxed Thus an attack of myocardial 
msufficient}' is often conditioned by physical overwork In 
women pregnancy, by oxerloading the heart, often determines 
cardiac failure 

The progress of ex ei}' case of chronic rheumatic heart disease 
IS therefore determmed largely by three factors remfection, the 
onset of a gross irregulanty, or excessive bodily effort The evo- 
lution of the x'lsible x alxTilar or myocardial lesions depends on 
the frequenc}', mtensity, and chroniaty of the remfections The 
abilit}' of the heart to mamtam the circulation is conditioned just 
as much, hoxxexer, bj the other two factors The unfax'orable 
mffuence of auncular fibnllation is readily recognized and easily 
controlled m most cases by the admmistration of digitalis The 
deleterious effects of oxerwork, w'hich are more mtangible and 
cannot be accurately measured, are none the less real To a 
certam extent these sex eral factors run parallel The more ad- 
vanced the organic lesion, the greater is the probabihty of the 
onset of auncular fibrillation, the greater the likelihood that ex'en 
minim al effort Will act unfax'orably on the heart 
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It IS e\'ident from the above considerations that the down- 
ward progress of most cases of chrome rheumatic heart disease is 
slow and intermittent Gerhardt studied 123 cases with a view 
of determining the tune which elapsed between the onset of the 
heart disease and the first sjmptoms of cardiac msufficiency. 
The following table gives his results 


Duration of 

Xumber of 

compensation 

ctsa 

0- 5 jears 

37 

6-10 “ 

33 

11-20 " 

30 

21-30 “ 

9 

31^0 “ 

12 

41-M “ 

2 

12 } ears' a\erage of 

123 


After recoierj' from the piunarj- infection the patient is 
usually up and about in good health for a variable penod, which 
may last months or years He then experiences a renewed at- 
tack of rheumatic fever which leai es the heart still more dam- 
aged It IS usually at this stage that symptoms sudi as dj'^nea 
and palpitation appear, givmg endence that the heart no longer 
has its normal range of response If now the patient constantly 
overtaxes his strength, sjmptoms and signs of m>ocardial m- 
siifBciencj' will arise With appropriate treatment the heart’s 
function maj be restored, but renewed insults sooner or later 
will determme another breakdown Each tune it becomes more 
difficult to regain the ground that has been lost, and eventually 
the orgamc and functional disturbances of the heart become so 
great and its ability to meet the mcreased circulation needs m- 
duced by eien slight exertion so limited, that the patient re- 
mams confined to his chair or bed In most patients mani 5 ears 
elapse before this stage is reached, and much can be done to re- 
tard the downward progress of the disease 

Coombs has made a -s aluable contribution to our knowledge 
of prognosis in rheumatic heart disease He was able to follow' 
up 600 cases of rheumatic heart disease for a penod of many 
J ears, m not a few for as many as fifteen j ears Of the children 
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who, -nhen first seen, gave indubitable evidence of rheumatic 
carditis, 21 per cent died within ten years, while m a sunilar 
senes, consistmg of children m whom the signs of cardiac m- 
fection were descnbed at the tune of the first examination as 
doubtful and suspicious, only 6 S per cent had succumbed m a 
similar penod On the other hand, one-third of the patients in 
both senes developed unmistakable valvular fibrosis m the course 
of ten to fifteen years after the onset It seems that the members 
of the first group were subject to more overwhelmmg mfections 
than those m the second group, but that the msidious develop- 
ment of valvular disease is as apt to follow a mild, hardly recog- 
nizable rheumatic mfection, as a severe one These obsen'^ations 
emphasize the gravity of the very mild rheumatic manifesta- 
tions m childhood 

The age madence of deaths, as calculated for a total senes of 
263 cases from Coombs’ Table XIV, is represented m the follow- 
mg table 


Age Incidence of Deaths Exfkessed in Pekcentaces 

Number of Avenge age 

cases Up to 10 11~20 21-30 31-40 41-50 51 upmrd at death 

years 

263 5 3 30 8 24 3 19 13 3 7 2 28 4 

Contrary to the usual teaching, mitral stenosis is not at all 
imcommon after the age of fifty Of 115 cases of rheumatic 
mitral stenosis at Montefiore Hospital, 32 were beyond this 
age Auncular fibrillation always adds greatly to the gravity of 
the prognosis Patients with aortic msufiSaency m parhcular 
do badly once severe cardiac msuffiaency or fibrillation has set 
m Rheumatic heart disease is more senous w'hen it develops 
early m life 

The economic condition of the patient often plays a deter- 
mining r61e m the progress of the disease If the patient is 
under constant medical supervision, if he can spare himself and 
so mmimize tlie chances of reinfection or of overexertion, many 
jears ma'v be added to his life If, when auncular fibrillation 
sets m, the x entncular rate is kept under constant check by the 
intelhgent administration of digitalis, this irregulanty loses much 



of its banefai insuesce- It is epparent that a poor patient who 
cannot aSord to ^are hiiraelf ont who continues to work \uitil 
sjTnptoms of heart failure appear, hastens the progress of the 
disease This is the reason why women with ■\■al^’ular lesions 
hve to a r^er age than do men, the wage-earners Of S8 
men with ThMimatir- heart disease admitted to Montefiore Hos- 
pital, only 10 per cent, were over fifty years of age During the 
same penod 111 women were admitted, of whom 22 5 per cent 
were over fifty years old I have repeatedly seen patients witli 
far advanced heart disease who, while they were retamed m tlie 
hospital, contmued up and about m a condition of comparative 
comfort and safety, but in whom, as a rule, withm a montli after 
their discharge, severe heart failure set m, which brought about 
an early death Such mdividuals should be retamed m a custodial 
mstitution for the rest of their hves The temperament of tlie 
mdividual is another important element As a rule, a person 
ivith a phlegmatic disposition will do better than one who is 
nervous and high strung 

■■ Various unforeseen accidents may hasten a fatal issue Chief 
among these are emboh, which may lodge m the lungs, the 
brain, or m the artenes of the extremities These occur al- 
most exclusively m patients with imtral stenosis In a sizable 
number of cases subacute Streptococcus vindans endocarditis 
becomes engrafted on the valve, deformed by the rheumatic 
infection and the secondary infection leads to the patient’s 
death 

Rare cases have been desenbed by careful observers who 
have followed the growth of a child to adult life, of apparent 
complete recover}' from severe valvular heart disease, as far as 
could be ascertained by physical signs and symptoms 

Prophylaxis and Treatment . — Prophylaxis — In recent years 
mudi attention has been directed to the prevention of rheumatic 
heart disease Sodeties for the prc\ ention of heart desea'c have 
been organized and much money and effort have been czpended 
m this direction The mos ement has been of value in focussing 
the pubhc mind on the importance of the problem, but little 
progTKS can be made until the q rection' of the etiology' of rheu- 
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who, when first seen, gave indubitable evidence of rheumatic 
carditis, 21 per cent died within ten years, while m a sunilar 
senes, consisting of children in whom the signs of cardiac m- 
fection were descnbed at the time of the first examination as 
doubtful and suspicious, only 6 5 per cent had succumbed m a 
similar period On the other hand, one-third of the patients in 
both senes developed unmistakable valvular fibrosis m the course 
of ten to fifteen years after the onset It seems that the members 
of the first group were subject to more overwhelmmg mfections 
than those m the second group, but that the msidious develop- 
ment of valvular disease is as apt to follow a mild, hardly recog- 
nizable rheumatic mfection, as a severe one These obsen^ations 
emphasize the gravity of the very mild rheumatic manifesta- 
tions m childhood 

The age madence of deaths, as calculated for a total senes of 
263 cases from Coombs’ Table XIV, is represented m the follow- 
mg table 


ACC iNCIDENCi: OF DeAIHS ExPSESSED m pEliCFNTACES 
Number ol Avenite »ge 

csuee Up to 10 11-20 21-30 31-40 41-50 51 upward at death 

yean 

263 5 3 30 8 24 3 19 13 3 7 2 28 4 

Contrary' to the usual teaching, mitral stenosis is not at all 
uncommon after the age of fifty Of 115 cases of rheumatic 
mitral stenosis at Montefiore Hospital, 32 were beyond this 
age Auncular fibrillation always adds greatly to the gravity of 
the prognosis Patients witli aortic insuffiaenty m particular 
do badly once severe cardiac insufficiencj’’ or fibrillation has set 
m Rheumatic heart disease is more senous when it de\elops 
earl}’’ m life 

The economic condition of the patient often pla}S a deter- 
muung r61e m the progress of the disease If the patient is 
under constant medical supervision, if he can spare himself and 
so mmimize the chances of reinfection or of overexertion, many 
}ears ma^ be added to his life If, when auncular fibnllation 
sets m, the \ entncular rate is kept under constant check by the 
intelhgent administration of digitalis, this irregularity loses much 
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of its baneful influence It is apparent that a poor patient -Kho 
cannot afford to spare himself, but who contmues to work imtil 
symptoms of heart failure appear, hastens the progress of the 
disease This is the reason why women with val^^llar lesions 
hve to a nper age than do men, the wage-earners Of 88 
men with rheumatic heart disease admitted to Montefiore Hos- 
pital, only 10 per cent were over fifty years of age During the 
same penod 111 women were admitted, of whom 22 5 per cent 
were over fifty years old I have repeatedly seen patients with 
far advanced heart disease who, while they were retamed in the 
hospital, contmued up and about m a condition of comparative 
comfort and safe^', but in whom, as a rule, withm a month after 
their discharge, severe heart failure set in, which brought about 
an earl} death Such indimduals should be retained in a custodial 
mstitution for the rest of their hves The temperament of the 
mdmdual is another important element As a rule, a person 
with a phlegmatic disposition will do better than one who is 
nenous and hi^ strung 

■■ Vanous unforeseen accidents may hasten a fatal issue Chief 
among these are anboh, which may lodge in the lungs, the 
brain, or m the arteries of the extremities These occur al- 
most exdusn ely m patients with mitral stenosis In a sizable 
number of cases subacute Streptococcus vindans endocarditis 
becomes engrafted on the valve, deformed by the rheumatic 
infection and the secondary infection leads to the patient’s 
death 

Rare cases ha^e been described by careful obsen^ers who 
ba^e followed the growth of a child to adult life, of apparent 
complete reco\ ery from severe valimlar heart disease, as far as 
could be ascertained by ph} sical signs and s}'mptoms 

Prophylaxis and Treatment — Prophylaxis — ^lu recent years 
much attention has been directed to the pre^ ention of rheumatic 
heart disease Sodeties for the pre^ ention of heart disease have 
been organized and much money and effort have been expended 
m this durection The movement has been of value in focussmg 
the pubhc mind on the importance of the problem, but httle 
progress can be made until the questions of the etiologj’- of rheu- 
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matic fever and of its mode of entrance into the body haie been 
solved 

Most of the efforts of those who are endeavoring to prevent 
the development and progress of rheumatic heart disease are 
directed to the removal of fod of chronic mfection which are 
supposed to be responsible for the recurrent infections The 
tonsils, m particular, are regarded as portals of entry for the 
rheumatic virus as well as breedmg places for repeated infec- 
tions The frequent association: of to nsilli tis with the onset of 
rheumatic mfection does suggest a dose relationship Evidence 
that the so-called “chronic mfected tonsil” plays an important 
r61e m the recidives is not so convmcmg Crowe and his co- 
workers, m a careful study of patients whose tonsils had been 
removed, reported that of 25 patients who had had rheumatic 
fever, recurrences took place m 4 after tonsillectomy, and that 
of 24 patients who had had chorea, the symptoms returned m 
11 These recurrences occurred m from three weeks to three 
years after the operation On the average, the patients were 
under observation only two years 

More recently St Lawrence has reported a more mtensne 
study of 85 children who were observed dunng an average period 
of three and one-half years after the operation was performed 
Thirty-one of these children, or 36 5 per cent , showed recur- 
rences m this period Recurrences were more frequent m those 
with chorea than -mth the other rheumatic manifestations St 
Lawrence stresses the fact that many patients who had had con- 
stant and frequent^ recurring manifestations for a period of 
years before the operation remamed free of s 3 ’mptoms there- 
after On the other hand, he reports cases m which there had 
been no history of tonsilhtis or any rheumatic manifestations 
before the tonsillectomy was performed, and >'et which, }ears 
after complete tonsillectomy, showed acute rheumatic fever or 
some other allied manifestation Many paUents develop acute 
phaiyTigitis mstead of tonsilhtis after their tonsils have been re- 
mo\ ed The mdications for tonsdlectomy have been defined as 
follows (1) Hj’pertroph} , (2) endence of mfection, (3) enlarge- 
ment of the tonsillar Ijinph-nodes, regardless of the size or ap- 
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peatance of the tonsil, (4) when the tonsils are the site of recur- 
rent inflamma tion, regardless of their size or appearance and re- 
gardless of the size of the tonsillar nodes 

A stnct adherence to these “indications” would condemn al- 
■ most e^ erj- child to a tonsillectomy Indeed, many misguided 
enthusiasts tonsillectomize, as a matter of routine, everj* pa- 
tient with heart disease In my experience most tonsillectomies, 
whether on sufferers from heart disease or on others, are un- 
warranted The e\*idence that remo\'al of the tonsils will pre- 
lent recurrences of rheumatic infection is not comnncing, and 
the operation is not so innocuous as mani' would have us sup- 
pose Many children require months to recover from the general 
deletenous effects of a tonsillectomy Indeed, Hunt and Osman, 
who ha\e studied the after-histones of 144 patients who had 
been patients m Guj ’s Hospital, with acute rheumatic fever, 
found a greater percentage of relapses of manifest rheumatic 
fe\ er m the patients whose tonsils had been enucleated Of 166 
patients whose tonsils had been complete!}* removed, 35, or 53 
per cent, had defimte recurrences, while of 78 non-operated 
patients, 33, or 42 per cent , had renewed rheumatic attacks 
Their figures seem to show that recurrences are more frequent 
in patients with rheumatic heart lesions This suggests the pos- 
sibility that the virus may remain latent m the heart and from 
there mitiate a new sj stemic infection 

In my experience the major indications for tonsiHectom}* in 
patients with rheumatic heart disease are the same as for those 
mth normal hearts They are repeated attacks of tonsilhtis, 
badly infected tonsils with defimtely enlarged tonsillar lymph- 
nodes, and tonsils which mechamcally obstruct respiration or 
deglutition In case of doubt it is wiser to postpone operation 
The teeth have been talked of a good deal as foci of infection 
m these cases It is questionable whether infected teeth are 
related to rheumatic heart disease However, ever}* patient, 
whether he be a cardiac or not, should ha\ e his teeth attended 
to Except in so far as this will impro\e the general condition 
of the pauent, no striking effect on the cardiac lesion is to be 
Icxikcd for 
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In recent 3 ears many cardiac convalescent homes have been 
established, particularly for children with rheumatic heart disease 
It has been hoped that sending such children to these homes for 
a penod of time would build up their cardiac reseri^e, and im- 
prove their general nutation and resistance to such an extent 
that they would be less liable to renewed rheumatic mfection 
In duldren remfection is by far the most important factor that 
determmes the progress of rheumatic heart disease "WTuIe it is 
true that children who have had the advantage of a period of 
residence m these convalescent homes, as a rule, do remarkabh 
well while thej' are inmates of the institution, m my experience 
they are just as subject to remfection on them return home as 
they were before Any child from a poor home will benefit bj a 
rest m the country, coupled with good food and a well-regulated 
life — and m so far as they achieve this the cardiac convalescent 
homes accomplish a useful purpose ^Vhether they evert a per- 
manent stajnng effect on the progress of the heart lesion m tlieir 
little patients is open to serious question If a rheumatic child 
of the tenements could permanently be given the advantages of 
a life offered by one of these convalescent homes, the outlook 
would be more hopeful Somethmg along these Imes has been 
suggested by Raven, w’ho would give these patients prolonged 
convalescent care for one or two years, analagous to that gi\ en 
m tuberculosis sanatona 

At present conralescent homes accept, in particular, under- 
nourished ambulant patients They w'ould be performmg a 
more useful function if they accepted hospital patients w'ho were 
just recovering from a rheumatic carditis The general hospitals 
are unable to retam these patients for a long enough tune, and 
often discharge them to their homes before complete healmg has 
taken place If such patients could be given prolonged careful 
convalescent care not onlj w'ould healing take place witli less 
permanent damage to the heart, but the frequent lightmg up of 
an mcompletety healed lesion would be less common 

There are no specific methods of therapj’^ for rheumatic heart 
disease either m the acute or chronic stage The saliQ latcs, which 
are of such striking benefit to patients w ith acute articular rheu- 
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matism, have no effect on the heart, either in forefending infection 
or m arresting its course The treatment must be symptomatic, 
with the methods ordinarily employed m cardiac msufficiency 
Of these, rest is the most important 
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THE TREATMENT OF CHRONIC NEPHRITIS 

Ilf proportion as disease is thoroughlj* understood is it properly 
treated We know the etiolog}' of diphtheria and we can pro- 
duce an antitosn that controls it Our entire contact with such 
a case can be on a plane of rationalization, a plane of accurate 
knowledge of the cause and its mechanism of action This 
seems to be very near perfection m therapy, but, unfortunately, 
there are leiy few conditions so weU comprehended Other 
methods of attack to meet defects m knowledge have long ago 
been de\ eloped Some of them are based on unerplamed ex- 
perience, "it has worked, therefore it will work ” This is pure 
empincism and plajs an important r61e m medicme Science 
will ei entualh clanfi- these mj'stenous cures, as it did that of 
cmchona bark m malana We ha\e spent years studjmg the 
effect of sahcjlates on rheumatic fever with no success, yet the 
^alue of this drug remains unquestioned In some mstances, 
howe^er, we may verj' satisfactorily treat a disease, m spite of 
Ignorance as to its cause, because we are f amihar with its mechan- 
ism The ongm of diabetes melhtus is as obscure as ei er, but 
the lack of msuhn, which constitutes the troublesome effect of 
this disease, may be remedied Cretinism is a simila r affection 
IMule, theoretically, we do not really stop such diseases, the 
practical results are extremely giatifjmg and permit us to offer 
an excellent prognosis 

The therapeutic approach to chronic nephntis is of still an- 
other tjpe Chrome nephntis is one of mam* diseases m which 
the causati\e agent, sometimes known sometimes unknown, 
produces a disturbance of normal phjsiologx never to be re- 
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paired Our problem, therefore, is to readjust the load in pro- 
portion to the damage suffered the machme that must carry 
it on If the heart, for example, by some mechanical defect of 
val\ e or muscle cannot cany"^ a man up one flight of stairs with- 
out dangerously overtaxmg its resen^e, that man’s life must be 
reorganized so that he will not meet a flight of stairs in his dailj' 
actmties 

There is for chronic nephntis no known cause Although 
there have been man}-^ suggestions and many fertile leads, the 
fact remams that we do not know the etiologic agents We 
cannot remedy the physiologic disturbances produced by this 
disease, but we do understand them suffiaently well partially 
to readjust the organism to meet them Therefore our proper 
approach, here, must be through a knowdedge of the individual 
abnormahties m function presented by each patient, and our 
treatment will be concerned wnth the adjustment of that pa- 
tient’s life to meet his changed physiologic equipment At times, 
of course, one must employ empmasm and use certam methods 
merely because they sometimes are effective, but first let us try 
the rational therapy based on a sohd foundation of saentific 
knowledge, and only if this be unsuccessful, turn to the vanety 
of procedures that we have mhented from our predecessors 

If, then, the treatment of nephntis is the treatment of a 
particular nephntic accordmg to his mdividual vanations, how 
are we to determme those individual variations and analyze 
them relative values? There are two fundamental requirements 
first, an understandmg of renal physiology with the chmcal 
evidence of its disturbances, and, second, some famiharity with 
the course of the simplest types of nephntis 

For chmcal use it is necessarj' to discard clinically msignifi- 
cant classifications on the basis of pathologic anatomj As a 
matter of fact, there has not yet been a completely' satisfactory 
correlation of anatomy' and phy'siology' m the normal kidney', and 
attempts to prov e a consistent relationship between the clmical 
course of chronic nephntis and the pathologic picture m the 
kidneys ha\e been notably unsuccessful 

If we were hastily to survey the functions of the kidneys as 
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be cf — = r = — ' — neTcTthsIess the kidney's cer- 

—— V £- z;-- sz:r*:e — =- hi c ntmal ihshion Restriction of 
“is — nii. thsrsTrre. seen IrrinI »hen this function is dis- 
nr: ?i C-s.iy r£ztei. to this —tier o: the -water balance is a 
semi mrin e; the hiirm rmeha the excretion of sodium 
chirr i. F rr rrsin yens it hrs been known that there is some 
rch.r~mn ret— esi.the reteition of -water and salt, vrhetlier 
the salt is retrirsd tr hrirg the edematous fluid to a normal 
csncrr prssrre cr -nhether the -water is retained to dilute an 
excss c: sit. is still cisprtei bat -we do know that Imiitation of 
salt irtaks it etem is irdicated bj- the disturbed physiologj' and 
is rerlh- hshfrl ifc- 1 digress to state that the so-called law s 
ol cbltri errredn fadading the chlorid threshold, have no 
relirble ecjerinertai basis and it is a like fallacj’ to attribute 
any chaical sgrircarce to the plasma dhlond concentration. 
Indeed, iroden -wots tends to show that the chlonn of tlie sodium 
chlorid IS pemps rot the pathologicalh' significant portion of t he 
molecule, ont that the edema is related to Ae retention of sodium 
A third function of the kidnej-s is to assist in maintaining 
the nonnal hydrogen-ion concentration of bodj fluids by the ex- 
cretion of aad and the ionnation of urinarj' ammonia. If an 
ammal is led hydrochloric add a ven* large portion is axeretcd 
as ammonium dilorid formed by the renal production of am- 
monia under the stimulation of an increased acid load. It is 
dear fliat se\ ere destraction of the kidnei s wnll interfere to sm li 
a serious degree -with the aad-base mechanism that rliniial 
aadosis may result Kno-wing the mechanism of the acidosis 
We can direct treatment along intelhgent Imes 

The abilitj of the kidnex^s to excrete a unnc highly toncen- 
Uated in -waste materials is a function that becomes very flig- 
ht progress of Bnght’s disease markedly inipaiiti 

It- One liter of unne of a speofic graxnty of 1030 contains all 
the w-aste substances found in three liters witli a specific giavily 
ot 1010 It seems obnous that a pol) una must dc\ clop w-hen I hV 
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classical nitrogen retention syndrome Here is a patient (to 
describe a typical case) m his early forties, who has had occa- 
sional mommg headache, noctuna, and moderate d}spnea on 
exertion for two j^ears, has lost weight gradually, and comes to 
the hospital because of sudden dimness of Ausion, gnung up iiork 
then for the first tune He ■n'as rejected for msurance fifteen 
3'^ears ago due to albunununa Physical examination shows loss 
of weight, anemia, hypertension, cardiac enlargement, and thick- 
enmg of penpheral artenes without calcificabon His eye-grounds 
show a blumng of the optic disks and retmal artenosderosis with 
one or two hemorrhages His urme has a constant specific 
gravity of 1010 to 1012, a famt trace of albumm, and one or two 
hy alin e casts He has 3,000,000 red blood-cells and 40 per cent 
hemoglobm His blood urea is elevated, his blood CO. is de- 
creased, and his phthalem is 10 per cent His appetite is poor and 
he feels sick Upon analysis we discover two distinct pathologic 
processes first, a constitutional reaction to some unknown tone 
process, as evidenced by headaches, poor appetite, loss of weight, 
choked d isks , perhaps, also, the hypertension, and, second, an 
impairment of renal function, includmg concentratmg ability 
and excretion of mtrogen, phthalem, and aads The constitu- 
tional reaction is not due to the renal changes Observation, in 
a case with potycystic kidnej's, of the complete w'ell-bemg over 
many 3’^ears m the presence of severely damaged kidnejs, is 
striking evidence on this pomt Furthermore, the frequent lack 
of parallelism between nitrogen retention and uremic manifesta- 
tions IS s imil ar proof We must treat this advanced nephnfac 
with the consaousness that his illness is a fatal one and his 
exitus imnunent Between the patient with edema, suffering a 
very shght deviation from normal, and this very seriousty iH 
person on the other end of the scale is a wide space filled with 
all possible combmations of the characteristics of both anj' 
constitutional symptom or all ma3’^ be ladang, and any degree 
of renal impairment may be found Our treatment depends on 
the number and t3'pe of the vanous factors combined m an) 
given case 

It should be clear from the discussion so far that the treat- 
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ment of nephritis requires, first, an analysis of the picture pre- 
sented by Ae case at hand, and, then, an application of certain 
general principles suggested by this analysis 

It IS needless to dwell upon such routine procedures as the 
dmunation of foci of infection, restnction of activity' and rest 
in bed, and we shall, therefore, turn directly to the matter of 
diet Any nephnUc suffers from enough m\olvement of the 
kidneys to justify saving them from unnecessaiy work, so, in 
e\en instance, lighten the load by a moderate restriction of 
protein and salt This means, m j^ctical terms, one helping 
of meat once a daj-, only one egg a day, verj' little cheese, and re- 
moi al of the salt shaker Further regulation of the diet is guided 
b} a knowledge of the nature and degree of the disturbance of 
renal function 

Edema demands a restnction of fluid and salt The fluids 
should be about 1200 c c a day No salt should be added when 
cookmg, butter should be fresh, salty foods elinunated (do not 
forget that baker s bread contains a good deal of salt), and very 
httie milk allowed, none to dnnk As a matter of fact, there is 
little place for milk m the whole field of chronic nephritic therapy 
Milk contams too few calones, too much protem, and too much 
salt It IS lardj rational to employ m chronic Britt’s disease 
the Kartell diet so useful m treating acute cardiac decompensa- 
tion 


Loss of concentrating abihty should be combated by gitdng 
the bodj more water for the kidney's to use Fhiids should 
rarelj drop below 1800 c a a day when thii; disturbance is pres- 
ent, a rule that takes precedence o\er the restriction of flmds, 
e\en thou^ edema be preent. For edema ran do httie harm in 
Itself, but the kidneys must have enough water with which to 
excrete the waste substances constantly bemg formed 

Nitrogen retention calls for protem restnction, but the prob- 
em has not been solved when all meat and eggs and cheese are 
einunated or greatly restricted Our objective is to decrease 
e formation of nitrogenous waste substances m the body, and 
ese substances come from two sources protem food and the 
metabolism of tissue protems Both sources must be controlled 
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As protein substances are forbidden, suffiaent foods of other 
kinds must be substituted to bnng the total calonc intake high 
enough to pre\ent the use of body protein for orduiary daily 
fuel needs With the usual poor appetite this often becomes a 
difficult problem In that event, cream, jelhes and presences 
are useful, and fruit juice drinks wuth fairly large quantities of 
lactose m them are easily taken One must be veiy cautious, 
however, not to exceed gastnc tolerance m a degree that produces 
vomiting, for, once induced, vomiting is veiy difficult to control 
But because it is a mistake so often made, the mjunction should 
be repeated Do not star\'e a nephritic at any stage of his dis- 
ease 

Aadosis usually occurs when the prognosis is so grave that 
treatment is futile Rare cases have been prolonged for a tune 
bj’’ the administration of sodium bicarbonate, with care not to 
upset a sensitive stomach 

If edema is a stubborn ^miptom, it is customarj' to consider 
the use of diuretics The action of such drugs as theobromin 
and theophylhn depends on a stimulation m the kidneys of 
certam normal functions that are greatly suppressed in renal 
edema It is not reasonable to expect uniform success m such an 
event, mdeed, experiment and clmical obser\'ation have demon- 
strated that actual harm may be done to the kidnej's by the un- 
wise use of these diuretics, even though water excretion be tem- 
porarily mcreased There is one t^pe of diuretic that rests on 
a fairly sound theoretic and practical basis, viz, the use of 
calcium salts Professor Blum, of Stiassbourg, has suggested 
that edema is due to the retention of sodium, and his experiments 
seem to demonstrate that NaCl mcreases edema, KCl decreases 
It, NaHCOs mcreases it, and CaCh decreases it Li other nords, 
while salts of sodium retain water in the body, salts of potassium 
or calcium cause it to be excreted As potassium is toxic, ae 
use calcium chlond or lactate, and extraordmaiy diuresis may be 
produced These salts are often very' disturbmg to the stomach, 
so that not ex erj case is ax'ailable for their use The lactate is 
the easier therapeutic agent and can be administered m doses of 
5 to 10 gm a daj' Ammonium chlond (in the same dosage) may 
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be used when there is no nitrogen retention Wlien it works it is 
mar\*eIous, but all cases do not respond Like most diuretics, 
the action is not cumulative, if an immediate result is not ob- 
tamed when the maxmium dose is reached, discontinue its use 
One cannot discuss the treatment of nephntis and oi’erlook 
the lettmg of blood There is no therapeutic procedure that 
helps the amaous relative more than a q)ectacular phlebotomy. 
.A.t tunes the temptation to the hard pressed phracian is irre- 
sistible There is one word of caution. Be sure the patient is 
not alread}* anemic Bleedmg is of great aid m acute nephritis 
when a sudden shut down of renal function occurs, but it does 
httle good in the chrome disease 

It IS well to mquire mto the physiologj’^ of sweating If a 
greater concentration of waste substances can be excreted by 
the skm than by the diseased kidnejs, then it would ob\iously 
be adiisable to stimulate sweating, so that a portion of the water 
ordinarily elinunated b}* the kidn^'s might be diverted to this 
more effectne channel The facts, however, are all m favor of 
the kidney, e\en when severely damaged, it does better work 
than the skin Moreover, sweatmg weakens the patient and 
exposes him to the danger of taking cold One might add that 
uremic comiilsions have occurred after sweatmg due to the con- 
centration of toxic substances m the blood foUowmg great loss of 
water through the skin Sweatmg is ndther rational nor effecth'e 
It IS impossible to mdude any comprdiensive obsen.a.tions 
on the treatment of compheations of chronic nephritis But 
there is a fairly frequent one of such importance that one cannot 
conclude without commenting on it Cardiac decompensation 
IS this compheation. and it is signiheant because it may greatly 
influence both diagnosis and treatment. One ran never be 
certam of the degree of renal impairment in the presence of 
passu e congestion of the kidney's prpgnoas must, therefore be 
guarded until further studies ran be made with an improved 
QTculabon Heart failure is a pred ominan t indication for treat- 
ment all other mdications become secondary* — the all-engross- 
lug problem is that of restormg cardiac function It matters 
little what other conditions are present. 
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No one studying or practismg the treatment of chronic 
nephritis can fail to appreciate the helplessness of the physician 
m a large number of cases Our results are often most dis- 
couragmg The numerous advances of the last twenty j'ears 
have helped the patient mamly by eliminatmg many unpleasant 
therapeutic procedures and by making life more comfortable for 
a longer period of time In contrast, houeier, to the meager 
benefit denved by the diseased mdmdual, is the very great 
value of this progress to the physician We are now able to 
understand the physiologic background of the chnical picture 
and upon such a rational basis determine the true value of our 
treatment It is just this abihty to mteipret the relation of 
cause and effect that mtroduces the mtellectual stimulus which 
saA es any work from boredom It is cheenng to observe that, 
historically, this saentific step never far antedates the develop- 
ment of more practical phases of therapy 
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SYPHILIS OF THE CENTRAL VASCULAR SYSTEM 

This aitemoon we are to consider some very interesting 
manifestations of tertiaiy syphilis Syphilis of the central vas- 
cular system has been known pathologically for many ^'ears, 
but it is only within the past fifteen years, due to the work of 
Allbutt, Blumer, Lamb, Longcope, and others, that the diagnosis 
and treatment has attained a rational clinical basis 83111111^ 
of the aorta and heart is a common occurrence, not difficult for 
30U to recognize and treat. Let us first examine four patients 
with \aiious manifestations and complications of this disease, 
and then proceed to some didactic remarks upon the subject 

DEMOKSTRATIOW OF PATIETITS 

Case I —This woman is forty-four y'ears old, and is mamed 
for the second time She was bom in Germany She demes 
primary or seconda^’ lesions Her only pregnana* termmated 
normally She was married to her first husband for se^ enteen 
3'ears He died of heart disease, and she recalls that he was 
treated by mjections mto the muscles and \eins a short time 
before he died Her second husband is well This well illus- 
trates negative historj- of primary and secondary lesions The 
^hilis was discoi ered by the routme Wassermaim test when 
she came to our surgical clinic m 1921 At that tune she re- 
ceu ed no antisyphihtic treatment because she left the aty 
She returned agam in 1923 At that time she complained of 
shootmg pams and weakness of the louer extremities, and of 
poor eyesight, particularly at rught She had bad some diffi- 
culty m walking for about a year, and was dyspneic when riie 
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Fig 81 — Six feet film of heart Widened supracardiac shado'vif sug- 
gestive of dilatation of the ascending portion of the aorta There seems to 
be thickening of the interlobar pleura extending across the right lung field 
Midline to nght cardiac border, 5 cm Midlinc to left cardiac border, 8 7 
cm Total trans\er5e heart measurement, 13 7 cm Width of great \cssels, 
7 2 cm Internal diameter of chest at lei el of left diaphragm, 25 cm (Dr 
Ross Golden) 


You Will see that her pupils do not respond to this bright electric 
light, even when it is held very close to the eye The knee- 
jerks are hyperactive, and equally so The heart is regular and 
forcible The apex-beat measures 10 5 cm from the midline, 
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and dulness is 4- 5 cm to the nght, and 6 cm to the left in the 
second space The left lumt of cardiac duhiess corresponded 
to the pomt of maximal impulse S3’stohc murmur over the 
precordium^ and loudest at the aortic area The pulses are 
equally regular and forcible Blood-pressure 130/75 Both 
kidnej's are palpable, but the liver and spleen are not Eje- 
grounds negati\e, and no Rombergs sign The Wassermann 
has become negative after considerable treatment, and the 
urine is normal An electrocardiogram failed to show am* eW- 
dence of mj’ocardial damage 

The a?-ra)’ shows a widened cardiac shadow (Fig 81), dila- 
tation of the ascending portion of the aorta, and thickenmg of 
mterlobar pleura evtendmg across the nght lung field 

Spmal puncture was made m 1923, the globuhn was negati\ e, 
the Wassermann was negative m both antigens, and the Xonne 
test was 111,000,000,000 

Diagnosis — ^Sjphilis of aorta and cerebrospmal memnges 

This patient complained \er} bitterh that mercuiy mjec- 
tions caused extreme discomfort locallj, so we ga\e her bis- 
muth She has now had twent^-se^en mjections We have 
had to be ^ er^ careful in the administration, usmg long mter\ als 
and small doses, because she readily develops stomatitis and 
gmgintis These are both sjTnptoms of bismuth poisonmg, as 
are diarrhea and renal upsets All these must be carefullj' 
guarded agamst This is ako true with mercury' For this 
reason blood chemistiy and phenolphthalem tests are helpful, 
and also urmal}'sis 

Case n — ^This man is a bill collector, aged sixtj -two 3 ears, 
bom m New Orleans, and of French descent He is a widower 
He first came under our obsen-ation Jul3' 30, 1924 At that Hmo 
he complamed of boring pam m his back, worse on walking, this 
he had noticed for about six 3 ears His famil3- histoiy was quite 
irreleiant His best weight had been 135 pounds, but at the 
tune of Ids first exammation here he weighed onh 99 pounds, 
ha%Tng lost weight graduall3' for about fi\e 3 ears His habits 
were good, he drank onh two cups of coffee a da3', took no alco- 
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hol, and ate and slept regularly Bowel movements vere also 
regular His work naturally entailed considerable vallmig, both 
on the level and up and down stairs He had had tjphoid at 



Fig 82 — Stereoscopic films of the chest show rather prominent and 
beaded bronchial markings extending ncll into both apices and apparently 
reaching the pleura on the left, where they are the more conspicuous The 
nght diaphragm is a little irregular, looking as if it were held up in the inner 
third and its outer mai^in of adhesions A prominent shadow in the right 
hilum region presumably represents enlarged glands From these films alone 
one would be a little suspicious of an early bilateral apical, though it would be 
interesting to repeat this esamination some time in the future (Dr E C 
McCo>) 

thirteen His gall-bJadder and appends were removed in 1914 
When he vas twentj-ttto be had had specific urethritis (gon- 
orrhea) , V hich V as cured in about five v eeks There is no histoty 
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of chancre The Wassennann reaction in the ^nng of 1923 vras 
4+ At that tune he received twelve mercurial injections in 
SK weeks in Denver, after the diagnosis of aortitis had been 
made by Dr R} an of that dtj* 



Fig S3 — ^Normal cardiac outline Supracardiac sbadon seems rather 
vnde, but not quite what one would expect m aortitis, but rotation of patient 
on film IS confuting Dilatation of aorta confirmed by fiuoroscop} Mid- 
linc to nght cardiac border, 3 5 cm Midlinc to left cardiac border, 8 8 cm 
Total transwse heart measurement, 12 3 cm Width of great vessds 7 3 
cm (Dr CC McCoj) 

Findings at Examination — The heart was regular and forabic, 
the heart dulness wide in the first and second spaces first ^acc, 
5 an on the right, and 6 cm on the left, second space, 6 cm 
on the right, and 4 cm on the left The measurement was 10 
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cm from the midhne m the fifth space The first sound at the 
apex was dull and distant, with visible pulsations over the 
second space 

The pulsation over the left common carotid was considerably 
more marked than usual There was no tracheal tug or respira- 
tory pulsations Diastolic shock was noted m the suprasternal 
region over the aorta 

The limgs showed evidence of chronic pulmonarj' tubercu- 
losis, moderatel}' advanced A nodule was found in the left 
epididymis Hemorrhoids were present Knee-jerks Mere 
present tmder reinforcement 

The ir-rays show rather prormnent and beaded bronchial 
markings, extendmg well mto both apices, and apparently reach- 
ing the pleura on the left The nght diaphragm is a httle ir- 
regular, as if held by adhesions A pronounced shadow in the 
nght hilum presumably represents enlarged glands From these 
films alone Dr Golden said that he would be suqncious of an 
early bilateral apical tuberculosis (Fig 82) 

An x-ray of the heart (Fig 83) was not absolutely typical 
of aortitis The supracardiac shadow was shghtly mdened 
The ascendmg part of the arch of the aorta seemed to have a 
defimte but no extensive localized dilatation, which probably 
indicates syphihtic aortitis 

The blood Wassermann was 3-1- mth alcohol, and 3-}- with 
cholesterol antigen 

Diagnosis — ^A diagnosis was made of moderately advanced 
chronic pulmonary tuberculosis, fibroid phthisis, syphihtic 
aortitis, and hemorrhoids 

Treatment — This patient has received tbjrty-nine injections 
of mercury and has been takmg potassium lodid up to tolerance, 
25 drops, three times a day On March 1st he had a very severe 
attack of paroxysmal dyspnea early m the mommg He was 
brought to the hospital m a taxi, and stayed in bed about two 
days TTig recovery was satisfactory Smce then he has taken 
10 drops of tmcture of digitalis three times a day until last week 
At that time the iodid was alternated with digitalis, eveiy three 
days 
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Before him, I wish you to note the seborrheic 

dermatitis of the scalp and diest, gmgintis and several super- 
ficial IjTuph-nodes 

Case m — ^This jaundiced patient emphasizes one of the 
other comphcations of condition namely, sj'philis of the 
liver He entered the Presbi tenan Hoqntal in October, 1920, 
at the age of fiftj'-three } ears He had been married ei^teen 
} ears At the tune of his admission he had pyorrhea alveolans 
and irregular heart with occasional premature ventricular con- 
tractions The cardiac dulness was wide at the base 6 cm on 
right, 5 cm on left m the first space, 4 5 cm on nght, 6 3 cm 
on left in the second space The left hmit of cardiac dulness 
was 10 5 cm from the imdbne m the fifth space The first 
sound was strong The aortic second was louder than the pul- 
monic second A soft localized systohc murmur was detected 
at the aortic area, louder when the patient leaned forward ]h 
conductmg an exammation you should always have the patient 
bend oi er forward, with the trunk parallel to the floor, because 
this will intensify a murmur at the base, or let jou hear an 
otherwise inaudible one If the patient is m bed, ha\e him 
turn 01 er on his hands and knees Shght idsible pulsation was 
noted m the nght sgcond space, dose to the sternum, no thrill, 
and no shock 

The pulses were equal and forable, but irregular in rate and 
rhjthm A remarkably thickened wall was noted Bothbradual 
artenes were lusible The nght kidney was the only palpable 
1 iscus A left vancocele was fotmd, and a serpigenous tertiarj’ 
lesion on the left upper thigh, and posterior surface of the scrotum 

An a:-ray of the heart showed the measurements to be as 
follows from midstemal hne to the extreme nght border, 5 cm , 
to the extreme left border, 7 5 cm , the total diameter of the 
arch, 6 cm 

The electrocardiogram showed a rate of 88, P-R inten-al. 
0 16, some left preponderance, and \entncular premature con- 
tractions of right or basal tj-pe, which tended to occur rhi th- 
micalh e\erj third beat T-wa\e upright throughout 
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The blood Wassermann was 4+ in both antigens The 
patient had had a chancre twelve years before admission here 
This was followed by an ulcer on the tongue There had been no 
constitutional treatment for either primary or secondarj' s}-philis 
The d^agnos^s was S 3 ^hilis of the aorta, and general arterio- 
sclerosis 

Treatment — ^This patient has received three full courses of 
mercury and arsphenamm At the time he was first treated 
we were giving the old form of ar^henanun, not neo-arsphena- 
mm He received 5 gm in all, and about 22| gr of mercurj' 
salicylate It was necessary to stop the treatment at one time 
because of mtense jaundice which developed shortly after one 
of the arsphenamm mjections This is at times a manifestation 
of arsphenamm intoxication 

Last September this patient became ictenc. At first ne 
thought this might be a late effect of the treatment, but after 
watching him carefully, we decided that the jaundice was due 
to sj-phihs of the liver He had not had mercury for a year, 
with the exception of 2 compound cathartic pills, and he had 
had no arsphenamm for even a longer penod His hver was found 
to be enlarged and uneven, with large nodules which are com- 
mon m tertiary syphihs of the hver 

Smce he had become jaundiced during the earlier courses 
of arsphenamm, we now gave him bismuth rather than arsphena- 
mm or mercury, to avoid the possible toxic action of the trio 
latter drugs on the liver With this treatment with bismutli, 
potassium tartrate, and butin he is feehng much better and is 
carrj'ing on his work as carpenter His vigor is mcreasmg The 
blood Wassermann is negative with alcohol, and 1-h with choles- 
terol antigen The jaundice is not of an obstructive type, since 
his stools contam bile Rhubarb and soda and other cathartics 
keep his bowels open, and he is drinking a great deal of water 
to wash out bile through the kidneys 

With the development of complications after treatment for 
four and a half years, the prognosis is not good 

Case IV— This patient a Danish West Indian negro, has 
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c\- pTii1i tir. aortitis and general artenosderosis. He is fony years 
old and mamed. The arteriosclerosis is rather ad-rancsd for 
his age, probablj- owing to the ^"phils. 

He first came to the ho^ita! in 1921. con^Iabing of pain 
m the bips arms, and wreakness in the knees. These svmptcr^ 
had existed for two x ears but had been wose during the last 
SIX months His wife and 6 children wee ail wdL No children 
had died and the wife had had no miscarriages. 

The patient denied ^phihs, but acknowledged gonormea, 
contracted twentj'-five years previously. The Wassermann 
reaction was 4-r. His blood-pressure was 120/SO. Esanmation 
of the heart showed the first sotmd at the apex to be rou^ 
and a slightly accentuated second aortic sound was noted. 

A diagnosis of qrphilis was made, and the patient was treated 
with mercurj-, lodid, and salvarsan ffis svmptoms were soon 
reheved, and he returned to work. 

Howev er, in August of the same year, he had to be admitted 
to the ward because of severe headaches which had persisted for 
fifteen daj’s, and pam m his arms, forearms and shoulders 
The pupils reacted to hght, but the right one was shghtli* ir- 
regular m contour He had poor teeth and a coated tongue 
The cendcal hmph-nodes were moderately enlarged There 
was marked siqirastenial pulsation, but no tracheal tug The 
heart was enlarged to the left with a wide area of dulness in the 
first and second mter^aces There wras a diffuse sj’stolic im- 
pulse with a fine sj stobc thnll at the apex The first sound at 
the apex was rou^ There was a loud boommg aortic second 
sound and blowing sj stolic murmur across the base The blood- 
pressure was 240/98 The lungs showed a shghtlj impaired 
resonance at the right apex and dimmished breathmg at the 
right base A small irregular pimched-out scar was on the glnws 
penis The biceps, triceps, knee-jerks, etc , were normal 

Dsaghosis — Sjphihs, general arteriosclerosis, hjpertension, 
cardiac hjpertroph} and dilatation, aorbtis, aneurysm of arch 
of aorta, ^-philis of the central nervous s) stem, probablj- men- 
ingeal Rapiditj- of progress of phjsical changes since first 
examination was veij’’ strikmg 
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Treatment — ^He ■was treated •mth mercuij' and saharsan 
During the first stay m the ward this man had several attacks 
of se\ ere pain over the precordmm, with d3'q5nea At one tune 
there W'as also pam in the abdomen The patient had marked 
icterus and an enlarged liver Followmg the jaimdice he be- 
came quite demented, at first verj' apprehensive mth delusions 
of persecution, later his mental state changed to one of depres- 
sion Durmg his stay m the hospital this man developed oc- 
clusion of the bifurcation of the aorta It was impossible to feel 
the femoral pulse on either side, and compensatoiy circulation 
developed, some of which persists todaj' 

We feel that this man was probably an example of so-called 
obhteratmg aortitis, of which a senes has been reported from the 
Canal Zone by Darhng and Clarke (1915) Patients vnth this 
rare manifestation of central vascular syphilis ha\e gradual 
clot formation on the face of their ulcers, and obliteration of 
branches of the aorta You can see now how these i\orm-Iike 
sclerotic superficial epigastnc artenes stand out At the time 
of the occlusion, his compensatory curculation showed as prettily 
as m any anatomic text-book The superior epigastric branches 
of the mtemal mammanes ran out along the surface and pul- 
sated visibly 

Exammation of the heart showed sj'stolic pulsation nsible 
m the fifth and sLxth mterspaces, and m the epigastnum P IVf I 
visible and palpable, heavmg 10 cm to the left m the fifth space 
There was marked systohc thnll at the apex, and a very faint 
one at the base to the left, and just above the sternum 

The heart sounds were loud and forcible The second sound 
at the base was snappmg and valvular m quahty, the aortic 
second wns more accentuated than the pulmonic second At 
the apex and along the left border of the sternum was a sjstolic 
murmur, which became louder and rougher when the patient 
sat up, and which w'as not transmitted to the axilla or back 
The first sound mside the apex also had a rough qualitj when the 
patient sat up A soft blowmg ^stolic murmur was audible at 
the base, and transimtted upward over the great vessels There 
was no diastolic murmur 
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You "mil note the ^^slble pulsation of the arterial vessels 
of this patient’s neck, and the small pulsatmg vessels on the 
abdomen In each lower quadrant, rumung upward from the 
imddle of Poupart’s hgament is a raised, tortuous pulsating 
vessel, the superficial epigastric The radials and brachials are 
also ^^s^ble There are dilated, superficial vems on the arms, 
and across the upper anterior thorax Shght tenderness and 
marked pulsation in the epigastrium 

After the patient left the ward, completely cured mentally, 
he worked at home and came to the hoqiital for treatment 
Then he went back to the Danish West Indies, where he stayed 
two 3'ears WTien he returned to the United States he was 
found to be verj’ much improved However, the last Wasser- 
mann, taken March 6 th, was still 4 + It is felt to be ad\Tsable 
to continue treatment We shall give him mercuty mjections, 
but probablj' no more arsphenamm Bismuth will be used later. 
The patient is not taking anj* lodid at present, but he has shown 
that he can take 50 drops of saturated solution of lodid of potas- 
sium, three times a day, for several weeks without any mtoxica- 
tion 

lECTDKE 

Sj^ihilis of the central ^ ascular ^ stem deals prmdpall}' with 
sj'phihtic aortitis, but tlus is often associated with m^'ocarditis. 
The two conditions may occur separately or in combmation 
^len are affected three times more frequentl}* than women; 
mdeed, some authors give the sex ratio as 5 to 1 Laborious 
occupations predispose to central vascular ^71111115, and the usual 
age madence is from thirty -fi\ e to fifty j ears, although the dis- 
ease maj occur at an}' age It may be congemtal or acquired 

The exating cause is the Treponema pallidum or SpirochcUi 
pallida 

Pathology ^Microscopicall} , peri\’ascular round-cell infiltra- 
tion is noted, commencmg either m the ad\ entitia or media, often 
between 2 and 4 cm abo\ e the aortic cusps One finds scattered 
areas of connects e tissue with consequent loss of elastiat}'. 
All the coats are attacked 

In the gross, one sees the famihar } ellow, round, and oblong 
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depressions, these are small, and have a de&nite margin which 
at times is elevated Frequently there are coincident athero- 
matous patches The disease may qiread throughout the aorta, 
although it IS most commonly found m the ascendmg portion 
It may spread in either direction, extending to the coronary 
artenes, but seldom occurs below the diaphragm The aorta 
becomes dilated as a result of loss of its elastiaty, and also 
elongated Sometimes this is spoken of as the Welcli-Hodgson 
type of aortitis, also as fusiform aneurj'sm Besides the dilata- 
tion there may be local puckering mth formation of sacculated 
areas 

In addition to the aortitis, definite types of myocarditis 
occur as a result of tertiary s 3 'phiJis 1 Connective-tissue for- 
mation throughout the myocardium 2 Perivascular mfiltra- 
tion, such as has been described m the aorta 3 There may be 
miliary gummata m the heart muscle 

Symptoms — ^Pam, palpitation, dyqinea, cough, asthma, 
cardiac msufficienQ', fatigue, and loss of weight, mth or mtliout 
general malaise, are the usual symptoms 

The pain vanes from a sbght sensation of pressure, with 
embarrassment m the precordial region, to the otlicr extreme 
of the most agonizmg angma pectoris, with the fear of impend- 
mg death Patients who experience the latter t 3 pe break out 
m a cold perspiration and, as the 3 ’^ sometimes axpress it, feel as if 
an elephant had stepped on their chest It is one of the most 
se\ ere pams that man is heir to This pam is felt not only at 
the primary site m the substernal or precordial region but also 
m the left shoulder and mner side of the left arm, or even in the 
forearm, little finger, and wnst It may also extend over the 
left side of the chest and radiate up the side of the neck as high 
as the jaw and the temporomaxillary articulation Sometimes 
an angmal attack is attended by sahvation Rarel 3 ' the radiation 
may be to the nght shoulder and arm 

Palpitation may or may not be brought on b 3 ’’ ph 3 sical 
or emotional excitement 

Two types of dyspnea are obseix^ed 1 Exertional (pre- 
cipitated by' phy'sical or emotional strain), 2 Paro'g'smal- 
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nocturnal In the latter tj'pe, the patient wakes up in the night 
with a sense of inability to breathe He becomes orthopneic, 
and has an mtense desire for more air This condition may be 
attended by cough, asthma, or even go on to pulmonary edema, 
but most attacks do not pass beyond the simple stage of dy^nea 
These parosj sms recur with mcreasmg frequencj*, but may some- 
times be controlled b}* proper treatment with digitalis 

Coughing IS an independent symptom which is frequentlj* 
noted This is often attended bj* mucopurulent sputum 

Cardtae insuffiacncy often develops in this disease It is 
of senous prognostic importance, and with it are found vertigo, 
dyspnea on erertion, orthopnea, edema, and anasarca These 
patients fatigue more easilj* than other people m the same pur- 
suits, and tire earher in the day* than they were prenously 
accustomed to Such patients are also considerably below the 
weight which they main tained a few years before 

Signs — ^There are certam significant signs of syphilis of 
the central \'ascular system whidi vary in their combination 
In the first place these patients may or may not have ele\-ation 
of temperature Some develop an unusual type of complexion 
with a pecuhar sallow pallor, most likely to be found when aortic 
insuffiaencj is present. 

Evammation may' reveal suprasternal pulsations, or an ab- 
normally wide pulsation of the subclavian and common carotid 
artenes, or an aneurysm may cause localized pulsation There 
may or may' not be a thrill over such an area of suprasternal 
pulsation, or over the aortic area, m the second nght mtercostal 
space The area of cardiac dulness is rather typical m its dis- 
tribution It has been called “en casque,” or helmet-shaped. 
Ihe mcreased width of mediastmal dulness at the second ^ace 
IS due to the mcreased diameter of the aorta Sometimes a 
shock may accompany' the pulsation 

If the aorta is elongated, it is ea^* to understand that there 
IS an abnormal mobihfy of the cardiac apex, and when the patient 
changes from the supine to the left lateral posibon the apex 
will move farther than normally This is an imusual sign 
The heart may or may' not be enlarged If there has been 

\ 01- 9—19 
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long-standing hj-pertension, jou will find an enlarged heart 
However, in a sunple uncompbcated case, it is common to find a 
heart of normal size The aortic second sound is hollow The 
French call it a hnnt de tabourka (North Afncan tom-tom) 
Sometimes there is a sj'stohc murmur WTien 30U find aortic 
vahe msufiSciency, the heart is enlarged downward and to the 
left Then a diastolic murmur is heard at the aortic area and 
maj'’ be transmitted as far as the apex There are also accessorj' 
signs of aortic msufficiency, such as Comgan pulse, capillary 
pulse, large pulse pressure, etc If the aortitis has mvolved the 
adventitia, where the aorta touches the pencardium, there will 
be a pencardial fnction-rub 

Other signs are those of aneurism, these dqiend on the 
location of the aneurysm It is the most frequent mediastmal 
tumor, and may have no signs w'hatever If it is m the ascend- 
mg aorta, pulsation may be e\'ident at the nght first, second, or 
third spaces You may feel a shock, diastohc m tune, or a i^s- 
tohc thnll, or both The circulation m the deep vems may be 
impeded, so that the superficial ones become conspicuous as 
thej' cross the chest The aneurysm may press on the recurrent 
laryngeal nerve, m which case you will find the vocal cord par- 
alyzed on that side, with resultmg hoarseness or even aphonia 
If the aneuiysm irntates the sympathetic gangha, you will 
find pupillary mequahty and perhaps also anhidrosis An 
aneuiysm which presses suffidently on the mam branches of the 
respiratory tree will give 3'ou a tracheal tug, or the pulsations 
may cause a wavy reqiiration to be heard over the trachea It 
IS quite easy to picture this Aneuiy^sm on the nght side ma3' 
cause imequal radial pulses 

If the pulsatmg tumor occurs m the transverse part of 
the aorta, it ma3' pomt either toward the nght or the left It is 
more apt to pomt toward the left, and produce signs like those 
found m aneurysm of the first part of the descendmg arch 
Aneur3sm m the left side of the mediastmum ma3 cause signs 
similar to those of aneurysm on the opposite side An expansile 
tumor will cause pulsation, diastolic shock, and s3Stolic thnll, 
wuth dulness o\ er this area Aneur3 sm sometimes causes 53 s- 
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tolic and diastolic to-and-fro munnurs On the left side aneurj*sin 
may press on the recurrent larjmgeal neri'e, perhaps causing 
hoarseness or aphonia m a similar ■way to mitral stenosis (when 
a large dilated auricular appendix with clot m it is sometimes 
found) The left pupil maj' be dilated, and there mai be unequal 
pulses 

An aneurjsm of the descending arch may pomt back m 
the left mterscapular region, or near the second and third dorsal 
vertebne, and gradually push through the tissues of the back 
It may cause a pulsatmg tumor ■with signs like those of the other 
pulsating tumors It also maj’ erode the vertebras, and cause 
transi'erse m 3 'ehtis and paral} sis It has at times been the seat 
of rnnog operations, the ■wires bemg run mto the aneuiy-sm 
through a hollow needle, and clotting promoted bj' an electnc 
current. That method is not much used smce the mtroduction 
of antisjTihihtic treatment for these patients 

Aneuiy sms occur occasionallj in the abdommal aorta 

In addition to these physical signs, an i-ray taken with 
the tube about 6 feet awaj' from the patient’s chest is of value 
I hai e some r-raj's here (Figs S1-S3) In this case the heart is 
shghtl} larger than normal, particularl}' on the left side Also 
there is a wide area of shadow over the aorta This measures 
about 7 2 cm at the level of the second nb The normal meas- 
urement IS 5 to 7 cm In case of a ■wide aortic shadow, one should 
recall that, anatomicall} , the aortic arch is on the bias, runmng 
from before backward, and from nght to left 

Patients ■who haie a purelj' sj^philitic miocarditis haie 
cardiac pain and sometimes precordial tenderness Patients 
with palpitation, which at times is due to cardiac arhj thmia, 
not infrequent!} ha^e an area of h}-peresthesia m the cardiac 
zone, the} usual!} de\elop cardiac msufiiaenc}, with notver}' 
long duration of life 

The IVassermann reaction is the last sign, and may or mav 
not be positi\ e It has the ^ alue of a smgle s}Tnptom m the 
presence of a positi\e histoiy E\en mth a negati\e IVasser- 
mann, we treat the patient, if other signs point to the existence 
of s}-philis Necrops} has justified this, as it has repeatedly 
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revealed sj'philis of the vascular S3'stem, e\ en though the Was- 
sermaim reaction was negative 

An important consideration is that s)’phihs of the central 
\ascular sj'stem is a tertiarj'' manifestation of a constitutional 
disease Therefore, as soon as j'ou find it, look for other signs 
of tertiarj sj'phihs The}' occur from the scalp to the soles of 
the feet, from alopecia 'to perforatmg ulcers at the other ex- 
treme Particularly look for S 3 ’phihs of the central nervous 
^stem Forty per cent of patients wnth S 3 'philis of the central 
nervous system have vascular S3'phihs, and about 20 per cent 
of those vnth vascular q^phihs have syphihs of the central 
nervous S 3 'stem By this we mean tabes dorsalis, paresis, cere- 
brospmal syphilis, etc 

Treatment — ^The active treatment falls mto two subdivisions 
that for the heart, and that for syphihs 

Treatment of the Heart — This is primarily the prevention 
and active treatment of cardiac msuffiaency We provide 
patients regularly with the folders issued by the New York 
Heart Association These stress avoidance of overexertion— 
gastro-mtestmal, mental, and physical We caution the patient 
not to overeat, not to get constipated, and not to become fatigued 
from straimng at stool Not only must overexertion be avoided 
but also prolonged exertion, mental or physical, or sudden exer- 
tion, such as r unnin g for a street car, or tiymg to pick up a trunk 
Certam patients need digitalis, m such cases ne give it to them 
m the ward, and to take home Howe\er, imtil their optimal 
dose has been ascertamed, they are obsen'ed at frequent mterv'als 
When cardiac msuffiaency arises, it also must be treated 
Some patients receive qumidm Sometimes large doses of (hgi- 
tahs are necessar}' for the heart Sometimes we place patients 
on a Karrell diet Occasionally theobromm or caffem denvatn es, 
or “novasurol” are admmistered to reduce anasarca 

Treatment for Syphtks — The treatment for actiie syphilis 
IS with mercniry, ar^henamm, potassium lodid, and bismuth 
Mercury is given mtramuscularl}', usuall}' m the form of mer- 
cury sahcylate The first dose is 0 03 gm , the second is the same 
Then, if no s 3 Tnptoms of mercunalism develop, the dose is doubled 
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and 0 06 gm is given in oil That is the equivalent of 1 gram a 
week. At the end of the sixth or seventh injection the patient 
IS usually gi\*en an mter\*al of six weeks* freedom from treat- 
ment Durmg the period of mercurial treatment he usually 
takes lodid of potassium Start with a saturated aqueous solu- 
tion of KI, 5 drops three times a day for the first week, taken 
m half a tumbler of water At the end of the first week mcrease 
the dose 1 drop each day tmtil the patient is takmg 50 drops 
three times a dai* after food After the dose reaches 10 drops 
three times a day the amount of water is mcreased to a whole 
tumblerful hlanj'' patients are not able to tolerate 150 drops 
of the lodid a daj* Some cannot take more than 30 

After an mter\al of six weeks without mercury patients 
receive neo-arsphenamm intravenously Thej' are mstructed 
to take a sahne cathartic the morning thej’’ are to receu e treat- 
ment, or to take castor oil the night before, to eat their break- 
fasts at the regular hour, and to report at the hospital between 
1 and 2pm without anj* lunch, and ha\-mg eaten nothmg smce 
breakfast 

For the mstructions as to the administration of the neo- 
ar^henamm I would refer j'ou to Dr Fordj ce’s lectures m the 
Department of Deimatolog}" and Siphilology Bnefly, the 
patients receu e "s eiy small doses the first two times — no more 
than 2 decigrams the first two mjections If this is tolerated 
well, with no reactions, mcrease to 3 or 4 and to 6 or 8 decigrams, 
given mtrai enouslj' Durmg the first course of arsphenamm 
the dose is graduallj’- mcreased as just descnbed, but we ne\ er 
give more than 8 decigrams at any one treatment After an 
inter\al of six weeks the patient is agam placed on a course of 
mercurj , lodid bemg taken at the same tune 

These patients should alwajs see a dentist and ha^e their 
teeth put m as perfect condition as possible We suppljr them 
With a mouth-wash to use after meals and at bedtime durmg 
the admmistiation of the mercury , it contams potassium chlorate 
An> good mouth-ivash, however, is satisfactoiy 

We ha^e been usmg bismuth for some patients — ^for those 
who do not tolerate mercuiy or arsphenamm, or neither We 
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find that the bismuth is a satisfactorj addition to the 
drugs aA'ailable for antisj^philitic treatment At first we used 
a suspension of metalhc bismuth prepared here at the hospital 
Later we substituted ampules of bismuth potassium tartrate 
with butm It is administered mtramuscularly m the buttocks 
once a week The technic is the same as for mercuty sahcylate 

Prognosis — ^There is no defimte statistical evidence regard- 
ing the prognosis m this disease It is, however, a very unhappy 
one The disease occuts m the later part of life, the largest ma- 
dence bemg between thirty-five and fifty j^ears Comadent 
atheroma and artenosderosis are not imusual Hence it is 
ewdent that the prognosis is poor Patients seldom live more 
than five years after the disease is discovered, although they 
may live eight or mne 

SUGGESTED READING 

Excellent readmg on this subject is to be found in Sir Clifford 
Allbutt’s Diseases of the Arlenes, Including Angina Pectoris, 
2d volume, and m Syphilis du coeur el de Vaortc, by Brin and 
Giroux 
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THE DIAGNOSIS OF ACUTE RHEUMATIC PERICARDITIS 

Incobbect medical diagnosis restxlts usually from one of two 
outstanding causes* either the case does not conform with the 
classical disease picture associated with a given condition or 
error results from carelessness on the part of the physician. 
Errors resulting from the first of these causes are in a measure 
pardonable, 3'et the number of these mistakes maj* be greatly 
diminished the more we extend our knowledge beyond text- 
book descriptions Medidne would, indeed, be a ver>* simple 
art were it not for the fact that \ast numbers of patients present 
atj’pical sjmptom complexes m their diseases Not infre- 
quentl)' their conditions are recognized onlj* by dinidans who 
m their practice and in their studj* have encountered many 
of these aberrant forms Blunders resulting from an mcomplete 
histon or an incomplete phisical examination, or from inade- 
quate laboratoi}* m^ estigation are, of course, inexcusable 

The diagnosis of acute rheumatic pericarditis is almost 
alwajs a relatively simple matter on the basis of the history 
of the simptoms and the phj'sical signs Li the case presented 
in this dime the course of the disease and the physical signs 
were so unusual that e\en though the true condition was sus- 
pected at the tune of admission, the correct diagnosis was not 
made and an unnecessary laparotomy was performed 

CASE REPORT 

J P , an Amencan boy of sixteen, whose occupation was 
that of a derk, was brought to the hoqiital comp lainin g of ab- 
dommal pam of nine days’ duration His f amily history* was 

455 



4S6 ROBERT E LOEB 

negative His general health had been quite good in the past 
He had had measles, mumps, and chickenpo\ in early child- 
hood There was no historj’' of tonsiUibs, scarlet fe\ er, chorea, 
or rheumatism He ga\e no historj' of sjTnptoms suggestive 
of failure of the circulatory system His respirator history 
■was negati\e For the past 5 ’-ear he had suffered at irregular 
intervals from “mdigestion,” consistmg of epigastnc distress 
and the belching of gas after meals There vas no histoy of 
real abdominal pam His bon els had been regular and his 
stools were apparentl} normal He ga\ e no histoiy^ of vomiting 
The remamder of his past historj’’ was irrelei ant 

Presml Illness — ^Two weeks before admission he developed 
a sore throat which, however, did not keep him from his work 
Follo'mng this he developed a dry cough, which ■nas still present 
at the tune of admission Nme days before admission, nhile 
■walkmg to work, he developed, rather suddenly, a pam m bis 
epigastrium and vonuted on the street He returned home and 
remamed quiet, but not in bed, without any particular change m 
symptoms except for some wnation m mtensity of the pain, 
which occasionally kept him awake at night He vomited oc- 
casionally •without any relation to his eatmg About a week 
before admission he developed slight dyspnea on walkmg and 
was considerably bothered by his dry cough He ■was not sure 
whether or not he had had any fever On the day of admission 
and on day of onset of his illness he noticed a blotchy rash on 
his arms At 3 A ii on the mommg of admission he was suddenly 
awakened from his sleep by a marked exacerbation of the pam 
in his epigastrium, for the rehef of which he w'alked about 
doubled up and pressmg on his epigastnum Respiration ag- 
gravated his pam He was seen by a local physiaan, who sent 
him to the hospital with a diagnosis of perforated gastnc ulcer 
The history was not entuely rehable because of certam con- 
tradictory statements made by the patient and his family 
Physical Examinahon — ^The patient looked acutely ill, his 
face was pale and sweatmg, his respirations were shallow and 
assoaated ■with a grunt which he attributed to the aggravation 
of the pam m his epigastnum with mspiration His bps were 
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di3’, his tongue hea\Tl}' coated, his teeth and throat appeared 
nonnal BSs chest expansion was equal on both sides, his diaph- 
ragms were both high and moved but httle with mspiration 
His breath sounds were normal and no rales were heard His 
heart appeared moderately enlarged to the right and left The 
apex impulse was not seen or fdt The sounds were regular, 
slow, and sli^tly distant in quahtj* There was a soft sj’stolic 
murmur at the aortic area which was thought to be organic 
rather than functional in nature Xo fnction-rub was heard 
in the supme, erect, or left lateral position His pulses were 
equal, regular, slow, and of good quahtj*. His abdomen was 
slightly full and showed no respuatorj- movement There was 
“board-like” spasm down to the umbilicus, but below this his 
abdomen was relatiiel}' soft There was marked tenderness 
on pressure and on the hghtest percussion Rebound tenderness 
was striking Liver didness was normal, but percussion o\ er the 
hver caused pam referred to the epigastnum There was no 
evidence of free flmd m the abdomen and there was no costo- 
^ ertebral tenderness The remamder of the phj'sical examma- 
tion was negati\ e except for a fadmg, blotchy er3'thema on the 
nght forearm Temperature 102 4“ F , pulse 7S, and respira- 
tion 30 

Laboratory Findings — ^^Tiite blood-corpusdes, 13 000, poly- 
morphonudears, SI per cent. Fluoroscopic exammation of the 
chest re^ ealed the diaphragm high and almost fixed The heart 
was moderatdy enlarged, suggesting the presence of rmtral and 
aortic disease 

Course — ^After exammation of the patient by both medical 
and surgical members of the staff, it was thought that, in xdew 
of the historj’ of indigestion for a ) ear, the marked exacerbation 
of pam m the abdomen a few hours before admission, and the 
dassical signs of peritoneal irritation, that the most probable 
diagnosis was that of perforated peptic ulcer 

It was beliei ed that the patient had a chronic heart lesion 
of rheumatic ongin, but in the absence of a pericardial fnction- 
rub, joint pains, or e\ndence of pericardial effusion bj' x-ray, a 
diagnosis of pericarditis did not seem warranted There was no 
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reason to suspect occlusion of a coronan- arten*, though the 
distribution of pain in this condition is not infrequentiy ab- 
dominal A laparotomy was performed and the pentoneal caiitj 
was found to be normal 

The mommg following operation a soft diastolic murmur 
•uas heard at the apex and sj'stolic adventitious sounds ap- 
peared just to the left of the sternum suggestmg a begmning 
pericardial rub A pleural rub developed on the nght below the 
nipple The second day after operation there was a loud “to- 
and-fro” pencardial rub heard over the greater part of the 
precordium This rub and the pleural rub persisted for a week 
and a small amount of flmd developed at the nght base The 
patient’s temperature vaned uregularly between 98® and 103" F 
for three weeks and then returned to normal Ai no time did 
the patient have any precordtal or chest patn There were no 
jomt pams at any time during his illness Two years after 
this attack the patient is perfectly well except for some cardiac 
enlargement and evidence of imtral msuffiaenej 

DISCUSSION 

While this case seemed quite unusual, a search of the liter- 
ature revealed the fact that Holden* has reported 3 cases of 
pericarditis m which the early symptoms were referred entirelj 
to the abdommal cavity One of these was a case of purulent 
pencarditis, which began with a sudden abdommal pain, and 
forty-eight hours after a laparotomy the pencardial rub de- 
veloped The other 2 cases reported by Holden occurred m 
children of four and ten years and were presumably rheumatic 
in ongm The pencardial rub appeared twenty-four and forty- 
eight hours after operation, reqiectivety There is no mention 
of precordial pam m any of these cases 

In order to ascertain the relative frequency of the vanous 
signs and sj’mptoms of acute rheumatic pencarditis, a study i''as 
made of the records of 34 patients suffermg from this condition 
m the wards of the Presbytenan Hospital during the past few 
years WTule this series of cases is not vety large, the constancy 
• Holden, B , North\icst Medicine, 1920, ■vol xi\, p 230 
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of certain S 3 nnptoms and signs is rather significant Anal^'sis 
of these cases fields the following results 

1 Age Incidence — About 60 per cent of the cases occurred 
between the ages of ten and twenty' 3 *ears Onl 3 ' 1 case o'ccurred 
in a person over thirty' 3 ears 

2 Previous Cardiac or Rlieuniattc History — ^This was present 
in 77 per cent of the cases studied 

3 Mortality — About 35 per cent of the cases died during 
the attack of pericarditis Most of the deaths occurred m 
patients presenting an old histor 3 ' of cardiac disease 

4 Fever — All of the 34 cases of this series had fever higher 
than 100° F (b 3 ’ rectum) and more than 90 per cent had tem- 
perature over 101° F The duration of the fever was extremeh' 
variable 

5 CoiigL — ^This s 3 'mptom was present in 100 per cent of 
the cases and was usuall 3 ' of the unproductive irritative t^-pe 

6 Pericardial Fnclion-nib — ^This sign was naturally present 
in all of the cases because the diagnosis was ultimately made 
up on its appearance The tune of appearance of the fnction- 
nib in the course of the rheumatic disease was found to ^ar 3 '' 
considerabl 3 * Pencarditis was, however, the first manifestation 
of rheumatic disease in a few cases 

7 Dyspnea — ^This s 3 mptom was present to a \ anable degree 
in 86 per cent of the cases 

8 Precordial pain was present m about three-fourths of 
the cases and was present in all of the cases without pre\rous 
histoiA of pericarditis Of the 8 cases ha^•mg no precordial 
pain, 6 were m children imder ten 3 'ears of age, and pam local- 
ization was probabh inaccurate It is mterestmg to note that 
m the case presented m this clmic, as well as m Holden’s patients, 
there was no precordial pam m spite of the fact that the patients 
were apparentl}* suffering their first attack 

9 Rheumatic pleurisy as diagnosed b}' the presence of a 
fnction-rub or b 3 the demonstration of an effusion b 3 ' a:-ra 3 or 
b} thoracentesis was present m 20 or about 60 per cent of the 
cases Se\ ent 3 per cent had signs of compression, fluid, or con- 
solidation at the angle of the left scapula 
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10 Jmnt pmiis occurred in only 60 per cent of tlie cases and 
in less than half of these patients Tvere they recorded as being 
severe 

11 Abdominal symptoms were present in 5 cases, or 15 per 
cent , of the senes These symptoms were recorded either as 
epigastnc pam, “distress,” vomitmg, or of a combination of 
all of them The pencardial rub appeared fourteen, eleven, and 
four days after the onset of abdommal symptoms in 3 of the 
cases In the other 2 cases the rub was present at exammation 
seven and three days, reflectively, after the onset of the ab- 
donunal symptoms In no case was the abdomen described as 
bemg ngid 

12 Leukocytosis was present twenty-eight tunes It is rather 
surprising that 6 of the 34 patients should have had no leukoiy to- 
sis throughout the course of their disease In 60 per cent of the 
cases the white count was between 10,000 and 20,000 A marked 
mcrease m the number of polymorphonuclear cells w as unusual 

13 Secondary anemia as judged by the ordmarj’- clmical 
methods of hemoglobin determmation was present m 86 per 
cent of the cases Only those patients with a hemoglobm below 
80 per cent were considered as havmg an anemia 

14 Pulse and respiration rates were accelerated to a i anable 
degree m most of the patients 

15 Electrocardiagraphic examinations were made in 17 of 
the cases studied Of these cases all but one had some denation 
from the normal Fifty per cent of the changes were lery 
marked 

From this case anatysis it may be seen that the most char- 
acteristic signs and symptoms of acute rheumatic pericarditis 
are fever, cough, dyspnea, moderate leukocj'tosis, and pre- 
cordial pain, and that these symptoms, as well as abdominal 
distress, may precede the appearance of the pericardial fnction- 
rub The history of a previously damaged heart and the pres- 
ence of a group of these sjTnptoms should lead to more than a 
sufiicion of the diagnosis 
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MENINGOCOCCITS BACTORIEMIA 

We wish to discuss with 3 'ou this afternoon, gentlemen, 2 
cases of meningococcus bacterienua without demonstrable local- 
izing lesions 

111 Julj’, 1911 Cecil and Soper reported a case of memn- 
gococcus sepsis with meningococcus endocarditis proved bj* 
necropsy, and suggested that this might throw some hght on the 
etiolog} of meningococcus meningitis as a blood-stream infection 
Further developmg this idea m April, 1919, as the result 
of his work on meningococcus infections in the U S Armj’, 
Herrick reported a series of cases wherebj* he showed that a 
blood-stream infection was present m many cases pnor to the 
manifestations of memngeal mvolvement, and that in some cases 
this latter stage is never reached 

He ates 6 cases 1 and 2 Fulminatmg sepsis with positn'e 
blood-culture and no menmgeal or other focal sjTnptoms on 
necropsj’ 3 A case similar to those we are about to present, 
onset with tonsilhtis, followed bj* polyarthntis, recurnng chills 
and irregular fever, rapid anemia, maculopapular eruption, 
not unlike that of tj-phoid fever, positive blood-culture, no relief 
from sahcjdates, but 3 aeldmg rapidl 3 * to antimeningococcus 
serum 4 Prolonged phase of sepsis with irregular fever and 
positive blood-culture, eventuall 3 ' developmg a meningitis 
5 Meningococcus pleuns}’ 6 Rash suggesting measles, acute 
nasal smusitis, and positive culture from smus pus 

The abo\e cases were collected durmg an outbreak when 
an 3 ’- soldier with a fever was mvestigated from the standpomt 
of a possible menmgococcus infection Our 2 cases took us quite 
unawares, and, as will be seen, the correct diagnosis was m no 
^3 suspected at the onset 
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Case I — female, thirty-five, marned American 
housewife Admitted September 9, 1918, complammg of rlulk 
and fever and pams m legs for nme weeks 

Past Etsiory — ^Previous health and habits good “Diph- 
thentic sore throat” eight 3 ’-ears ago Pneumonia sis } ears ago 
Some ovarian trouble four years ago 

Present Illness — ^Nme weeks ago, sudden onset of dulls and 
fever, commg on m the early evenmg Awoke next morning 
to find that ankles and knees were stiff and painful on motion 
This disappeared dunng the day Took qumm for a feu da} s, 
without relief Smce this onset has had dulls and fei er ei ety 
day, except one, m the late afternoon or early evenmg No 
sweats Has contmued to have stiffness of legs, arms, shoulders, 
and hands, and sometimes shootmg pams m the legs lastmg 
for part of a day These are followed at times by the ap- 
pearance on legs or arms of small red spots definitely tender 
Patient has been m bed for the most part smce onset and 
has lost 15 poimds Appetite remams good and bowels are 
regular 

Physical examination showed a poorly nourished and nerious 
woman Scattered over her extremities u ere numerous slightly 
elevated erythematous areas about ^ inch in diameter Pupils 
normal Fimdi normal Pharynx shghtly congested No cer- 
vical ngidily. Lymph-nodes not enlarged Heart normal 
Blood-pressure 110/75 Lungs clear Abdomen Right kidney 
palpable Spleen not felt Knee-jerks h}-peractive Pelvic 
negative Wassermaim negative 

September 9th — Blood-culture negative 
September 10th — ^^^^ute blood-corpuscles 14,000, polj'mor- 
phonuclears 70 Urme negatl^ e for pus Blood smear negative 
for malarial parasites 

September 11th — Blood negative for gonococcus and tubercle 
fixation Widal negative 1 10 to 1 320 Chill m afternoon 
with nse of temperature to 101 6® F 

September 13th — ^Throat culture No K L StreptocQccus 
present 

September 16th — Repeated searches for malana negatn e 
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September 26th — WTute blood-coipuscles 19,000, pol}Tnor- 
phonuclears 78, hemoglobin 70, red blood-corpuscles 4,128,000 

September 28th — ^Painful joints and pamful nodules on legs 
persist 

October 10th — ^WTute blood-corpuscles 12,400, polj'morpho- 
nuclears 71 Blood-culture shovred Gram-negative diplococa 
in both flasks 

October 15th — ^Blood-culture Gram-negative diplococd both 
flasks, morphologicallj and culturally like meningococci, but 
not agglutmated bj' meningococcus poljri'alent serum 

October 18th — Lumbar puncture dear flmd, normal pressure, 
70 cells, mostlj’’ Ij-mphocjtes Globuhn negative Culture 
contaminated 

October 19th — ^Followmg lumbar puncture had headache and 
stiff neck for se^ end days 

October 22d — Culture of nasophar^mx — ^no meningocoed 
Bacillus influenzas present Blood-culture still positive 

October 27th — ^No agglutmation of organism by either Board 
of Health or Rockefeller Institute antimenigococcus serum nor 
bj patient’s ovm serum m dilution 1 to 5 The organism grows 
best m blood-broth and on blood-agar, poorly on ascitic agar, 
not at all on plamer media In spite of failure to agglutinate, the 
bactenologists were comnneed that the organism was a men- 
ingococcus 

October 28th — ^Normal horse-serum (amount not stated) m- 
jected mtravenouslj’ 

October 31st — ^Blood-culture — ^no growth WTute blood- 
corpusdes 7800, polymorphonuclears 62 

Noveviber 1st and 9th — Agglutination against patient’s own 
oiganism— negative 

November 5th — ^Blood-culture — no growth 
November 11th and 12th — ^Throat culture negative for men- 
ingococa 
Temperature chart 

September P//;— Spike to 102 8° F 
September 10th — ^Normal 
September 11th — Spike to 101 6® F 
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September 12th — Nonnal 

September 13th — Spike to 101® F 

September 14th —100° F 

September 15th — 101 6° F 

September 16th — Normal 

September 17th~m° F 

September 18th — Normal 

September 19lh — 102° F 

September 20th —102 2° F 

September 21st —103 4° F 

September 22d to 29th —Not above 100 6° F 



September 30th — 102° F 
October 1st — ^Normal 
October 2d — 102 4° F 
October 3d — 102 4° F 
October 4th — 104 2° F 
October 5th — ^Normal 
October 6th — 103 6° F 
October 7th — 103 6° F 
Last spike October 26th 
From then normal till discharge 

A graphic record of the temperatures from September 9th to 
15th IS shown to illustrate the irregulanty of the fever 
Gradual disappearance of the stiff jomts and eruption 
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Discharged November 13, 191S, one hundred twenty-mne 
da 3 rs after onset 

Seen January 22, 1919 Perfectl 3 ’- well 

Case n — J H , fifteen, male, single Sent to the ho^ital 
December 18, 1924 by his doctor, with a diagnosis of Ij^phoid 
fever No history of an}' sjTnptoms eccept that seventeen daj s 
previousl}* he had vomited once, and had had some fever off 
and on smce, but had been up and about The onlj' abnormal 
finding s on phj-sical exammation at that time were Temperature 
99 8° F , huge red tonsils, shght general glandular enlargement, 
and white blood-corpuscles 13,400, poljTnorphonuclears 77 He 
was told to take a cathartic and some prescribed grippe capsules, 
to remam in bed for two days, and to return for obser\'ation m 
four dajs to the Out-patient Department 

Returned as mstructed on December 22, 1924 
C/ti^ Complavit — ^Pam in legs and back of neck 
Family Htstory — Negative 

Past History — Habits good General health good Small- 
po-? as child No other acute illness 

Present history dated back two or three weeks, when he 
began to ha^e headaches, which have disappeared Then he 
developed a rash which has been mtenmttent since Then he 
de\ eloped some pain and swelhng of one ankle His doctor at 
one time found his temperature 103® F Patient would stay in 
bed in the morning, but insisted on going out in the afternoon 
Finalh', as above stated, his doctor sent him to the hospital 
Physical Examination — ^Temperature, 100 6® F ; pulse, 104. 
Looks sick Eyes somewhat puffj* No conjunctival hemor- 
rhages Tonsils verj' large and red , no exudate Rather marked 
enlargement of superfiaal lymph-nodes, including the nght 
epitrochlear Skin showed a fadmg, pale red, maculopap^ar 
eruption o\ er trunk, espeaallj' the back, and to less extent on 
face and extremities Heart and lunp negative Spleen just 
palpable Reflexes normal No cervncal ngjdi^*, Kemig, or 
Babmski WTute blood-corpuscles 20,300, poljTnorphonuclears 
79, Ijmphocj'tes 19, eosmophils 2 

■\oi. 9—30 
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He ■was seen at this tune by se\ eral of us and the diagnosis 
•was not dear The eruption suggested to some a fadmg Gennan 
measles, to others secondaiy lues, but with his red throat, stoi}' 
of fever and joint mvolvement, he 'W’as admitted to the hoqutal 
as a probable rheumatic fever mth eiythema multiforme The 
patient •was of a low-grade mentahty and at all times unco- 
operative and never gave exactly the same history on any two 
occasions 

December 23, 1924 — Hemoglobm 90 per cent, red blood- 
coipusdes 4,540,000, white blood-corpusdes 19,000, polymor- 
phonuclears 79, lymphocytes 12, large mononudears 7, transi- 
tionals 2 Wassermann negative Widal and Parawidal nega- 
tive a;-Ray of sinuses negative 

December 27th — ^Blood-culture, no growth 
December 24th — ^Electrocardiogram P notched in all leads 
T upright throughout Defimte notchmg of P m all leads sug- 
gests mitral stenosis 

Electrocardiograms repeated January 9, 1925, January' 30, 
1925, and February 6, 1925 showed this notching much less 
marked •with no eiddence of mitral stenosis 

January 2, 1925 — ^WTute blood-corpusdes 22,400, polymor- 
phonudcars 87 

January 7, 1925 — ^Blood-culture — ^no growth 
January 11th — ^Blood-culture Gram-negative diplococcus m 
both flasks This organism was agglutmated by New York 
State antimenmgococcus serum 

January 13th — ^Throat culture Numerous Gram-negati\e 
diplococa found 

January 15th — ^Patient’s organism w'as tested by Shibley’s 
method to determme to what extent its electncal charge and 
agglutination were affected by antimenmgococcus serum, •with 
results as foUows 


N Y State antinienin- 
gococcus serum 1—10 P D 

B of H antimeningo- 
coccus scrum 1-40 P D 

Normal horse scrum 1-40 P D 

No serum 1—10 P D 


-62 MV, agglutination complete 


-14 6 MV, 
17 1 MV, 
38 8 MV, 


fl 

it 


+ 

none 

<1 


II 
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January 16ih — \\*as found slightly sensitive to horse-serum 
Was desensitized and received 177 c.c antimeningococcus serum 
intravenously No reaction except nausea and some urticaria 

January 18th — ^Temperature spike to 104° F 

January 19th — ^Blood-culture — ^no growth Received 100 
cc serum 

January 20th — ^Blood-culture — ^no growth Received 100 
cc serum 

January 21st — ^Blood-culture showed meningococcus which 
agglutmated 1 80, 100 c c serum given 

Patient had now had 477 c c serum without, so far as we 
could see, anj definite effect on his infection So no more was 
gi\'en 

Blood-culture on Januar 3 * 23d still positne This was the 
last positive culture 

January 29th — ^Hemoglobin 60, red blood-corpuscles 3,060,000 

January 31st, February 13th, February 21st -Blood-culture, 
no growth 

February 7th — ^Direct transfusion of 800 c c blood without 
reaction 

February 10th — ^l^Tute blood-corpuscles 7000, poljTnorpho- 
nuclears 62 

February 18th — ^Tonsillectomy 

His temperature as shown bj' Fig 85 showed irregular ^ikes 
with afebnle periods on one occasion as long as four da 3 s 
The last spike was on February’ 5th, after which his temperature 
was ne\ er aboA e 100° F , and graduallj* became normal 

At no time did he manifest signs of menmgeal in\-oh ement 
For this reason lumbar puncture was purposelj’ omitted to avoid 
the possibihtj- of infectmg his supposedlj' stenTe menmges with 
blood known to contain menmgococa The patient was dis- 
charged cured on Februarj 26, 1925, and has remained perfectly 
well e\ er smee He wras last seen on Apnl 7, 1925 

These 2 cases have been presented m perhaps undue detail 
in order that this clinical picture may stamp itself upon our 
niinds If we studj them carefulK , we find that both present 
the followmg strikmg features 
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Fig 85 

pectcd until tlie cases had undergone careful studj for a \iecL or 
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more At the onset the diagnoses of t^-phoid, influenza, malana, 
septicemia, and acute rheumatic fe\er have been suggested— 
onlj in turn to be rejected 

2 The recovery of Gram-negative dqilococci from the blood- 
stream b}' the use of special media, sudi as blood-broth or blood- 
agar The failure of this organism to grow in the glucose broth 
ordinarily used for routine cultures clouds the diagnosis WTiere 
this condition is sugiected, cultures should be taken on the ^eaal 
media mentioned 

3 A temperature cun-e which shows spikes occurring with 
no regular sequence, commg sometimes every day for several 
daj*s, at others with an inten'ening afebnle penod of from 
one to four daj's If the patient first consults the doctor on an 
afebrile day and no malarial parasites are found m the blood, 
the natural tendenc 3 - of the doctor would be to discount the 
patient’s storj*, egieciall}’’ as these patients, escqit when the 
fever was at its f astigrum, did not appear or fed particularly sid:. 

4 An eruption usuallj- maculopapular, sometimes hemor- 
rhagic, simulating the rash of typhoid, measles, or the toxic 
erjihemas It has been diagnosed as a drug rash and as ery- 
thema multiforme 

5 Fleeting jomt pains 

It seems probable that these cases are more common than we 
su^ect, and that if we bear this rJiniral entity in mind a httle 
watchful waiting may divert more cases from the discard of 
fe\er of unknown origin to he dastifled in this categor}*. It 
is with this hope m view that these cases are presented to you 
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THE THERAPEUTIC USE OF OXYGEN IN ACUTE RES- 
PIRATORY DISTURBANCES 

Ora object in this dinic is to present the subject of o\ygen 
therapy from several points of view 

1 Physiologic basis of the therapeutic use of ovj’gen 

2 Efficacy of the methods employed 

3 Illustrative cases 

4 General discussion of the results of osygen treatment 

Although the use of oxygen is an old procedure in dmical 

medidne, knowledge of the phj siolog>' of oxygen want as well 
as of adequate methods of combatmg it has been developed 
largely as a result of modem mx’-estigation As a consequence 
we are at the present time m the process of constructmg a new 
conception of a remedj* that m the past was both poorly under- 
stood and poorly apphed 

We shall first consider the effects of a dimmished oxy'gen 
supply m a normal mdindual Exudence bearmg on this ques- 
tion has been denved from ascent to high altitudes, in which 
there is a progressive lowenng of the partial pressure of oxygen 
m the air breathed, from e.^enments in chambers m which the 
concentration of oxjgen is artifiaalh' lowered, and from carbon 
monoxid poisoning In all those instances sj-mptoms of oxj gen 
want appear, x*aiymg with the suddenness with which oxj'gen 
is decreased, the extent to which it is decreased, and the length 
of tune oxygen want is endured In abrupt severe exposure to 
a low oxygen enxironment unconsaousness may appear with- 
out premomtorj' sjTnptoms 

In gradual exposure to low o'^gen, as m mountam sickness 
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a feeling of eihilaration os apt to be replaced m si\* or eight 
hours by headache, lassitude, loss of appetite, nausea, and often 
vomiting The lips are blue, the pulse is rapid, there is a sense 
of oppression m the chest, d 3 'spnea on shght effort, muscular 
weakness, and sometimes complete prostration On the second 
day the eyes are heavy and dull, the tongue furred, and the bowels 
disturbed Powers of memory and sane judgment are im- 
paired, and anoxemic persons become subject more or less to 
irrational fixed ideas and to uncontrolled emotional outbursts 
This maladj' befalls some mdividuals at a lower, others at a 
higher, altitude, but for all there is a cntical elevation bei ond 
which escape is impossible In chamber experiments by Hal- 
dane, Bancroft, Schneider, and others these effects have been 
duphcated and shown to be due purelj’^ to oxygen want Haldane 
became irrational m a chamber experiment m w'hich the atmos- 
phenc pressure was lowered to 350 mm Bancroft lived for six 
days m a chamber m whidi the partial pressure of oxjgen fell 
to 84 mm The oxygen saturation of his arterial blood was 
88 per cent and after exertion 83 8 per cent He lay m the 
chamber, racked with headache, with occasional vomiting, his 
pulse approximately 30 beats above normal, and at times able 
to see clearly only as an effort of concentration He became 
famt on exertion 

These impleasant and harmful effects are produced m a normal 
mdividual bj' a degree of oxygen want that is of not mfrequent 
occurrence m pneumonia The measurement of the arterial 
oxygen saturation mtroduced by Hurter and Stadie w'as followed 
by the demonstration that severe oxj^gen depniation may occur 
m lobar pneumonia In other W'ords, mountam sickness may be 
an additional burden to the toxemia of pneumonia Further- 
more, more severe harm may result m the waj' of delirium, un- 
consaousness, cardiac and respirator^’’ embarrassment, if we are 
able to apply the effects on normal individuals to patients with 
pneumoma who suffer from a similiar degree of anoxemia 

With severe and prolonged exposure to want of oxj’gen the 
af ter-simptoms are of an extremely formidable nature, m\ olvmg 
the nervous sj'stem, the circulatory and respiratorj' sj stems. 
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In cases of carbon monosid poisoning consciousness maj* not 
be recovered, although -within an hour or two after eqiosure 
to fresh air the blood ma}- be almost normallj* saturated \nth 
osjgen The patient maj* hnger on for -weeks in a comatose 
condition, -with spastic muscles and occasional epileptiform 
seizures In those cases in n-hich the prolonged exposure to 
■want of oxj'gen has been accompamed b}"- muscular exertion the 
after-sjTnptoms ma}* be mainly cardiac The pulse is feeble 
and irregular, the heart dilated, with a blowmg s3'stohc murmur; 
muscular exertion produces collapse 

The immediate cause of death is frequentl}* failure of the 
req)irator3’- center With anoxemia of moderate severity- the 
symptoms kno-wn as fatigue of the respiratory center make their 
appearance, namely, diTnimsbing depth -with mcreasing rate of 
respiration In the severe cases the depth contmues to diminish 
without compensation from the rate and the condition rapidh' 
becomes dangerous 

The early recogmtion and treatment of anoxemia m carbon 
monoidd poisonmg is thus a matter of great importance Hen- 
derson has de\Tsed an apparatus in which carbon dioxid and oxj*- 
gen are breathed m order to remove as qmckly as possible the 
o-xj'gen want of which the patient suffers All these considera- 
bons appfy to a I'arymg degree to chnical cases of anoxemia; 
o^gea treatment in severe cases -will not immediately dispel 
the sjTaptoms which have been produced bj-- o-xjgen want, al- 
thou^ the anoxemia itself is reheved The prevention of severe 
anoxemia can be accomplished onlj*^ by early and adequate 
treatment 

In acute conditions c>anosis is an approximate measure of 
the degree of anoxemia, in cardiac disease more marked m the 
hps, and m regiiratorj' disturbances m the nail beds A leaden 
graj color m pneumonia frequentlj’ indicates se\ ere 0x3 gen want 
Anemic mdi\uduals ma3' fail to show c3-'anosis in the presence 
of se\ere anoxemia, due to the small amount of ai-ailable hemo- 
globm In chronic cases of disease cyanosis may’ exist without 
harm because of adapti\ e changes -within the organism Thus, 
cyanosis may ha\e no relation to physiologic anoxemia, which 
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should be understood as a duninution in the amount ol free 
o-^ygen m the circulating capillaty blood A further example 
maj’’ be found in the phenomena which attend mcreased breath- 
ing Carbon dioxid is w’ashed out of the blood and the o^gen 
saturation of the arterial sj^tem is shghtl)- mcreased Ne\er- 
theless, s^miptoms of anoxemia result, which are removed is hen 
pure 0 X 3 gen is breathed Li other words, as discoi ered b}-^ Bohr, 
defiaenQ’’ of carbon dioxid causes the hemoglobm to hold on 
more tightl}’- to oxygen This effect has subsequently been shown 
to depend on mcreased alkalmit) The importance of the Bohr 
phenomenon dinicall}' is probabl}’^ not great, although it illus- 
trates the fact that an mcreased oxygen content of the blood 
ma}' occur m the presence of ph 3 ’^siologic anoxemia In general, 
however, 0 X 3 'gen want is accurately detenmned b}' the o'Q'gen 
saturation of artenal blood smce this mdicates the pressure at 
which ox 3 'gen is available to the tissues 

The hemoglobm of the arterial blood is normally 95 per cent 
saturated with oxygen In pneumonia the arterial blood may 
show normal ox 3 'gen saturation, t c , 95 to 100 per cent , mild 
anoxemia, t c , 85 to 95 per cent , moderately severe anoxenua, 
SO to 85 per cent , severe anoxemia, 70 to 80 per cent , and veiy 
severe anoxemia, t c , 60 to 70 per cent saturation Through 
the emplo 3 Taent of effectiie methods of admmistering 0 x 3 gen 
hleakms, Barach and Wooduell, and Stadie have shoum that 
artenal anoxenua m pneumonia can m the majorit^’^ of instances 
be restored to, or near, the normal value and that, concomitant 
with the elevation m arterial ox 3 'gen, clmical betterment usually 
occurs 

If our tram of reasonmg is correct, namely, that harmful 
effects result from a dimmution of the oxygen of the artenal 
blood, that such a dimmution occurs m clmical disease, and that 
it is capable of relief by adequate methods of admmistering 
0 x 3 gen, we ma 3 now consider the most effective means of 
combatmg anoxenua m acute respiratory disturbances 

In a recent stud 3 ' ue considered m some detail the effectiie- 
ness of \anous methods of gi\'mg 0 x 3 gen, based largely' on the 
concentration of o'^’gen m the mspired air Under ordinary' 
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conditions the oxjgen concentration of the inspired air is 21 
per cent WTien o'cj'gen is administered at a concentration of 
less than 30 per cent, httle benefit is generally obsen-ed Animal 
experiments mdicate that air mixtures contaimng more than 
70 per cent ox^-gen produce a serous pneumonia when respired 
contmuously over penods of one to five days The optimal 
therapeutic concentration of oxj-gen m the air breathed appears 
to be 40 per cent -with a minimal and maximal range of effect- 
iveness between 30 and 60 per cent 

The tube and funnel method, contnbuting 21 to 24 per cent 
oxjgen m the ingiired air, is practically useless 

The nasal catheter x anes m effectiveness, dependmg largelj’- 
on the flow of oig*gen from the tank, but maj’- be made a method 
of distinct x-alue pronded certam precautions are earned out. 
If 2 hters of oxj’gen per mmute are discharged through the 
catheter, the oxj-gen of the inspired air maj' be between 30 and 
35 per cent , dependmg on the tidal volume and the regiuatorj’’ 
rate, factors which obiuoush* vaij' the dilution of the oj^-gen 
admitted dunng the mqnraton* phase If 1 hter per mmute 
IS admmistered, 25 to 27 per cent oxjgen is present m the 
inspired air 

The nasal catheter should be passed mto the nasopharj-nx 
until it touches the postenor wall, then withdrawn ^ mch and 
fixed to the forehead with adhesive The termmal 1 mch of 
the catheter has four small holes instead of one in order to permit 
the relativelj* high flow of 2 hters per mmute without discom- 
fort It must be recognized that catheter oi^-gen treatment 
causes ennehment of the mgiired air onlj when nose breath- 
ing IS present. For that reason small No 10 French catheters 
are to be preferred, as thej' are less apt to cause mouth-breath- 
ing than large tubes which block the anterior nares 

We have found it adxTsable to use high pressure oxj-gen tanl-.? 
instead of the low pressure x anetj' in common use Eqmpped 
■with a reduang x*alx*e which is calibrated to dehx'er oxj gen m 
hters per mmute, the large high pressure oxjgen tank mamtnin g 
a constant rate of flow of 2 hters per minute for more than two 
flajs, whereas low pressure tanks haxe to be changed ten to 
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twenty times during this penod Furthermore, the cost of low 
pressure o'sj gen for hospital use is eight to ten times as expensive 
as high pressure oxygen, and even more costly in pni ate practice 
If high pressure oxj'gen tanks are equipped wTith a rubber- 
wheeled truck they can easily be moved into the ward b}"" nurse 
or orderty The care of the reduang valve involves tivo simple 
but important precautions* (1) To insert no oil m the xalve 
under any circumstances (2) To turn on the ox}'gen to blow 
out the dust before attachmg the valve We ha\e constructed 



Fig 86 — Types of nosepicce and mouthpiece used in the rcbrcathing 

apparatus 

an alummum jacket with a front window of wired glass to fit 
over the iraliT After attachment of the valve the jacket is 
shpped on and locked The oiygen tank is placed m a speaal 
stand to prevent it from falhng In this way precautions maj 
be taken against concei\able acadents mvolved in tlie use of 
high pressure oxygen High pressure oxygen is aiailable in 
110 and 220 cubic feet sizes The latter is well adapted to 
hospital use, the former to pnvate practice 

For the mild or moderate cases of anoxemia m pneumonia 
the nasal catheter with an inlet of 2 liters oxj’^gen a minute 
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js of distinct benefit, providing as it does approxiinatel}’- a 30 
per cent concentration of osj’-gen in the inspired air. In severe 
anovenua the catheter may be unable to produce the desired 
rehef, and methods which yield higher concentrations of 0x3 gen 
should be used if possible 

More effective apparatus are those of Haldane and Hender- 
son, but the emplojTnent of a mask in both render them rarely 
apphcable because of the discomfort thej'^ produce 



Fig 87 — ^Rebreathjig apparatus mth nosepiece in nostrils 


The rebreathmg apparatus which we first used five 3*ears ago 
rehed on a mouthpiece of rubber or glass which was inserted 
beta een the teeth and bps of the patient, pro^^dmg a rich oxj'gen 
nusture through the mouth and air through the nose Although 
more comfortable than a m2isk it was frequently objected to 
when gi\en o\er long periods Recently we have substituted 
a glass nosepiece which fits m the nostrils If one side of the 
nosepiece is closed bj' a small cork and the other fitted directly 
into the nostril or bj*^ the mteiposition of a 4 -inch piece of rubber 
tubing of the same diameter, the patient breathes a nch ox\ gen 





mixture through one nostril and air through the other This 
pro^^des approximately a 40 per cent oxj'gen mixture The 
CO" IS absorbed b)’- soda hme One liter a mmute usually 
suffices to keep the rebreathmg bag from collapsing (See Figs 
86, 87 for recent nosepiece rebreathmg apparatus and tjpes of 
nosepieces and mouthpieces used ) 

For mdividuals who strenuously object to all forms of appli- 
ances to the face an oxygen rich atmosphere is desirable For 
ttiis purpose oxygen chambers have been used b}'^ Stadie, Bar- 



Fig 88 — Portable o\>gen tent 

croft, Bmger, and Poulton Their ranty and expense make this 
form of oxj'gen treatment up to the present tune lunited 

Barach and Bmger have constructed a portable o\\ gen tent 
which possesses some of the ad\antages of a chamber inasmuch 
as the patient is enclosed m an 0x5 gen nch atmosphere with- 
out an> appliance to the face It has worked satisfactonlj m 
the winter, but under warm conditions of the external atmos- 
phere coolmg 15 difficult (Experiments are bemg made to 
perfect this type of apparatus ) 
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The head tent de\Tsed by Roth seems excellent!}' adapted 
for the proMSion of an o\}'gen nch atmosphere without a direct 
apphance to the face 

Da^'les has recently proposed a modification of the Haldane 
apparatus, employmg a nosepiece which appears very effecti\ e 

In admmistenng ox}'gen we must bear m mind that one 
apparatus will not be suited to every patient Frequently, the 
apphance to the face has to be vaned to prevent discomfort. 
If mouth-breathmg ensues, methods which depend on nasal res- 
piration must be discontinued At times we have used the nasal 
catheter, the rebreathmg apparatus, and the portable ox}^gen 
tent m one patient We are still engaged m the effort to find 
a simple portable apparatus which will be entirely comfortable 
and effective under all circumstances, although it seems likely 
that vanous tj^es of apparatus will still be needed The es- 
sential pomt IS that effectl^ e methods be used The patient is 
not the judge of his treatment m this mstance any more than he 
IS m other forms of therapy In the relativel} few cases in which 
subjective improA ement is stnkmg and immediate, the patient 
will demand the 0 x 3 gen apparatus, but in the majority of mdi- 
^^duals OX) gen inhalation must be persisted in as long as cj'anosis 
IS present, notwithstanding the fact that the patient may notice 
no rehef As far as possible a method should be used which is 
effecti\ e and at the same time comfortable to the patient 

Case I — History — J , male, age sixty Followmg a cold 
of two we^’ duration patient became acutely ill with cough, 
fe\er, and difficult}’’ in breathmg Sj-mptoms became progres- 
si\el} worse, and on the fifth da} patient entered the hospital 
Examination showed an old thm negro sittmg propped up m 
bed, appearing ^ ery feeble, breathing rapidly, and mth ob\ious 
distress Lungs were dull o^ er both lower lobes postenorl} mth 
bronchial breathmg and crepitant rales, more marked on the 
leftside Heart was not enlarged No murmurs heard Action 
was rapid and regular Vessels palpably thickened Pulse 
full and boundmg Abdomen distended, tense, and t}mpanitic. 
Lner palpable, •white blood-corpuscles 16,500, pohmudears 
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92 per cent, red blood-corpuscles 3,690,000, hemoglobin 70 
per cent Urme had very faint trace of alb umin and occasional 
granular cast Sputum contained pneumococcus Type IV 
Blood-culture sterile 

Course — ^Dunng the next five days patient was given general 
medical treatment, mcludmg digitalis and oxygen through nasal 
catheter At the end of this penod he appeared very toxic, 
dyspnea and weakness bemg more pronounced than on admis- 
sion “C-Ray of chest revealed mottled shadows in right lower 
lobe and a dense more diffuse shadow m left lower lobe White 
blood-corpuscles were 51,000, polynuclears 95 per cent Re- 
peated sputum culture gave pneumoncoccus IV, agam uith 
sterile blood-culture Arterial oxygen saturation was 82 per 
cent , arterial CO 2 content 29 0 vol per cent (blood drawn with 
nasal catheter in sttu) Temperature 102“ F , pulse 100, respi- 
ration 40 

The patient was then put m the oxygen tent, the oxygen con- 
centration being kept at 40 per cent , and remamed there for 
seven days, for the most part twenty to twenty-four hours of 
the day Oxygen admmistration on the first day m the tent, 
the tenth day of disease, was followed m three hours by a drop 
m pulse-rate of 12 beats per mmute without change in tem- 
perature or respiratory' rate On the followmg date temper- 
ature fell, and patient seemed better This lasted but one day, 
when temperature agam mounted to 103“ F , with mcrease of 
dyspnea and weakness On the fifteenth day of disease his pulse, 
previously good, became thready, rate 120, and occasionally 
mtermittent Three unsuccessful exploratory chest punctures 
were made to discover a possible empyema which was suggested 
by the clmical course and by the x-i&y films Patient seemed 
hopelessly ill, respirations havmg mounted to 58 The artenal 
oxygen saturation out of the chamber was 78 per cent The 
oxygen concentration was kept at 45 per cent overnight On 
the follovung day temperature remamed up, with, however, con- 
siderable improvement m his general appearance, a fall in res- 
piratory rate to 48 and a better quality to his pulse, rate 110 
Artenal oxj gen saturation m chamber was 90 per cent On the 
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next day, the seventeenth day of illness, the temperature dropped 
to 98 6® F , pulse to 90, and respiratory rate to 40 On the six- 
teenth day oxygen was stopped, temperature 98“ F , pulse 86, 
respiration 28 • 

Two weeks after temperature was normal, the arterial oxygen 
saturation was 98 per cent , the artenal CO 2 content 43 3 
vol per cent It is also of mterest that the disappearance of 
anoxemia under oxygen treatment was followed by a fall in 
circulatmg hemoglobm as measured by the oxygen capaaty 
The patient had a secondary anemia that probably contributed 
to the anoxemia of which he suffered 

Comment — ^This patient seemed desperately ill when oxygen 
treatment was begun His prostration and weakness throughout 
the entire course of illness were marked It appeared that the 
seven daj^ which he spent m the chamber tided hun over until 
he developed sufficient antibody When out of the chamber 
on the fifteenth day for exploratory chest punctures and for 
x-ray of his chest his d 5 'spnea was at its worst Several hours 
later, breathing 45 per cent oxygen, there was noticeable improve- 
ment in his breathmg and later m the night m his pulse Oxygen 
by nasal catheter did not seem to be of much help, the arterial 
OX} gen saturation bemg 82 per cent with catheter tn sthi, and 
on two occasions bemg 90 per cent in the chamber It is of 
considerable interest that the arterial COt content rose from 
29 to 42 3 ^ol per cent dunng conxalcscencc, indica ting a 
lowered bicarbonate content of the blood during the acute 
stage of the illness 

Case n — Htslor" — Man, age tvtnty jears, suffered with 
severe abdominal pains for ti’ o da; 5 prior to admission to hos- 
pitaL An acutely infiamed appendix v.as removed after dense 
adhesions were diiidei Three da} s after operation he suddenly 
became intense!} ci-anotic fighting and gapping for breath 
His respiiatioiLs rose to 38 ard four hours later to 50 per minute 
His poise mounted imirediatol, to 100 Temperature was 
100 S® F. Ox- gen administered ih-o ign .UctaJ catheter brought 
sh^t relief to his c'anorls P-i’eVito"-, </ '00 c c v.as done 
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without altenng his condition Four hours after onset of attack 
oxygen was a dm i ni stered by the mouthpiece rehreathing ap- 
paratus, patient inhahng between 50 and 70 per cent oxj'gen 
At the end of one hour pulse dropped from 160 to* 140, respiratory 
rate from 50 to 40, and cyanosis largely although not entirely 
disappeared The lips, face, and fingers developed a pmk color, 
but of a darker hue than normal The patient experienced im- 
mediate subjective rehef, and subsequently'’ demanded oxy'gen 
most of the time when he was not recen'ing it He was giien 
oxygen through the mght, and on the followmg t;\o dajs, 
one-half hour on, and one-half hour off Twenty'-four hours 
after onset of dyspnea patient developed a fnction-rub m left 
axilla and coarse rSles m nght axilla Two day's later the pic- 
ture was that of bronchopneumonia Temperature w as 103 8® F , 
pulse 126, respiration 32 Cy'anosis and dyspnea contmued, 
although much diminished. Oxygen was admmistered fifteen 
nunutes every hour for the next two day's, when temperature 
and pulse approached normal and oxy'gen w'as discontmued 

a-Ray exammation showed a large shadow' at base of left lung 
three day's after pulmonary mfarction took place Durmg the 
course of bronchopneumonia a:-ray' showed additional shadows at 
right base Mottled shadows persisted m left base tw o months 
later, although smaller m extent than on first exammation 

Comment — The case seems an e’vidence of an unusually 
large infarct of the left pulmonary' artery' and possibly', to a 
shghter extent, of the right pulmonary' artery Respiratory 
embarrassment was extreme Adequate oxygen therapy pro- 
duced stnkmg improvement m circulation, respiration, general 
appearance, and patient’s comfort, although symptoms and signs 
of respiratory' embarrassment persisted to a considerable degree 
even during the plentiful inhalation of oxygen 

Case.ni — Male, age thirty-eight Two and a half weeks 
after an operation for remox'al of appendix patient de\ eloped a 
cough, rusty sputum and a temperature of 104® F Physical 
exammation showed a thin adult man, m moderate dyspnea and 
slightly cyanotic Lung signs mdicated consolidation of nght 



OXyOEN ET ACriE RESPIRATORY DISTDRBAYCES 4S3 


lovrer lobe, white blood-coipusdes 15,800 Pol3’nudeais 90 per 
cenL Sputum contained no pneumococcus Blood-culture 
sterile. On the fifth daj- of disease dj-spnea, cj-anosis, and pros- 
tration had increased and osj-gen was given with the rebreath- 
ing apparatus, using the nosepiece Second sputum examination 
revealed pneumococcus ISpe I Blood-culture positive for 
pneumococcus T}pe I Serum treatment was begun On the 
sixth daj' consohdation spread to left lower lobe, right middle 
lobe, and right upper lobe, with no signs of resolution in right 
lower lobe. Patient grew rapidlj- worse He objected to the 
nosepiece, and ox3'gen by thig method was discontinued One 
hour later arterial oxygen saturation was 73 S per cent. Gurg- 
hng respiration had developed Xasal catheter for one hour at 
2 hters per mmute resulted m no perceptible change, arterial 
oyv’gen saturation with catheter tn sttu 68 5 per cent Patient 
was then put m oxj-gen tent, the concentration of oxj gen being 
kept at 50 per cent. Four hours later deaded improvement 
was manifest His breathmg was easier, nails were somewhat 
pink, his pulse had slowed and there was no gurgling in his 
throat Serum treatment was resumed and on the foUowmg 
daj* temperature began to fall Arterial oxygen saturation m 
the chamber was 90 2 per cent Patient was kept m the tent 
in all three days, when he was removed con^alescent Subse- 
quentl}', he was operated on for empj ema 

Comment — On the sixth daj of disease this patient had a 
positrv e blood-culture, with the left upper lobe the onh* lobe un- 
invoh ed bj’- consohdation His artenal oxj'gen saturation at its 
lowest was 68 5 per cent. He would tolerate no apphance of 
am portable oxj’gen apparatus The nasal catheter did not 
raise the oxjgen content of the artenal blood The inhalation 
of 50 per cent, oxjgen in the tent increased his arterial 0x3 gen 
saturation to 90 2 per cenL, and was followed b3' unmistakable 
cluucal impro\ement Durmg his residence in the oxygen tent 
massi\e serum treatment was followed bx sterile blood-culture 
and crisis It seemed probable that 0x3 gen treatment tided 
the patient oxer to a period a hen a specific immunitx was es- 
tablished x^^th the help of serum admmistiation 
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Case IV — Female, age SL\t}*-two Patient felt poorly for 
three da 3 s when she developed a frequent cough, with blood- 
streaked sputum and fever Entered the hospital on the fol- 
lowmg day Physical exammahon showed an old voman who 
appeared at least seventj'^ years, m shght dj'spnea, wuthout 
cyanosis or prostration Lungs show ed begmnmg consolidation 
of right low er lobe Heart w as enlarged to the left, with numer- 
ous premature contractions Blood-pressure 185/80 General 
arteriosclerosis White blood-corpuscles 21,800 Pol}’nuclears 
84 per cent Sputum pneumococcus Tj'pe III During 
the ne\t five days consohdation spread to right upper lobe, 
nght low'er lobe, and right median lobe, and edema of lungs 
began Blood-culture w'as positive for pneumococcus * 1 ^ 7)0 

m 

Arterial o\ygen saturation w^as 72 6 per cent She was put 
m the OX} gen tent, oxygen concentration bemg kept at SO per 
cent On the folloivmg day arterial oxygen was 91 2 per cent 
Respirator}’’ rate had decreased from 36 to 20, pulse from 110 
to 100 Edema of lungs persisted, and patient seemed to grow 
steadily w eaker On follow'mg morning she was taken out of the 
tent for a short tmie and deep cyanosis returned, with immediate 
acceleration of respiratory rate to 36 Replaced in 50 per cent 
ox}'gen, color returned and rcspu-atory rate slowed The pulse- 
rate had gradually risen durmg the night to 160, at noon it 
became impalpable, and patient died 

Comment — ^This patient was m the hospital from the first 
day of disease Although she gave her age as si-xtj'-two, she 
seemed at least ten years older The mvasive power of pneu- 
mococcus T}’pe III in this mstance could be watched from day 
to day, as consolidation mvolvcd progressively ever} lobe except 
one, wuth the organism present m the blood-stream The in- 
halation of 50 per cent ox}gen slowed her respiratory rate 
to 20 and brought the arterial oxy'gen almost to tlie normal 
le\el Her pulse on the first day m the tent was 100 and of 
good quahty Her toxic appearance, liowe\cr, ncicr left 
her, and her death occurred final!} as a result of cardiac 
failure 
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DISCUSSION OF RESULTS 

The 4 cases which have been presented illustrate some of the 
methods and results of the therapeutic use of oxj-gen^ We 
shall bnefly summarize the cardmal pomts which thej* brmg out 
The nasal catheter appears to be of distmct benefit m the 
treatment of mild and moderate cases of artenal anoxemia, pro- 
vided 2 hters of ox 3 *gen per minute are discharged through the 
catheter For the rehef of severe artenal anoxemia methods of 
greater effectiveness are commonl}* necessarj- The rebreathmg 
apparatus offers a suffiaently high concentration for all degrees 
of oxygen want, and may be used with a mouthpiece or nosepiece 
Some patients object to anj' appliance to the face over long 
penods Under these circumstances mtermittent oxj'gen mhala- 
tion may be resorted to If an oxj-gen chamber or tent is avail- 
able the patient may breathe an o'>^ gen-nch mixture without 
any restnctions inadent to bedside methods 

Of the chmcal results, the cleanng or dimmution of c\ anosis 
is the most constant Lessened dehnum and mcreased rest are 
apt to follov hi a certam number of cases there is partial 
rehef of dyspnea Most patients appear more comfortable in 
an oxjgen nch atmosphere, although the dj’spnea itself may 
largely persist The pulse-rate is generally reduced The reqn- 
ratotj rate may or maj not be lowered The artenal oxj'gen 
saturation is usuaUj restored to or near the normal value bj* 
adequate oxj'gen treatment 

Rehef of dj spnea vas most marked m the case of pulmonarj' 
embolus m which there was a sudden severe depnvation of 
oxjgen Both pulse- and respirator}' rate were substantiallj' 
decreased Of the 3 patients ill with pneumoma, 2 showed 
stnkmg clmical betterment followmg the inhalation of oxj'gen 
The fourth patient succumbed to a pneumococcus Type IH 
lobar pneumonia with a bactenemia of the same organism 
She xvas a woman approximate!}' sexentj' j'ears old who was 
obserxed from the first daj' of disease Her dj spnea nas not 
marked The artenal anoxemia xvas reliexed bj' oxjgen treat- 

* For more complete di5cu<«ion of methods see Methods, and Results of 
Oxvgcn Treatment m Pneumonia, bx AlvanL Barach, Arch Int Jfed , 1925 
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ment and the respiratory rate slowed from 34 to 20 Neverthe- 
less, wnth advancmg consohdation in\ohmg e\ery lobe except 
one, she grew progressively weaker, became comatose, and died 

The evidence from the above cases and from others else- 
where reported mdicates that oxygen therapy is of distinct 
value m acute respiratory disturbances characterized by severe 
dy^qinea and cy'anosis Tlie respiratory burden is reheved and 
the harmful effects of oxygen want prevented In postoperative 
embolus resultmg m marked cyanosis and dyspnea such aid 
may be crucial In some mstances in pneumonia the inhala- 
tion of oxygen appears to be responsible for tiding the patient 
over to a period of crisis WTien, however, the dinical condition 
is largely the result of toxemia, especially when accompanied 
by' a blood-stream mfection, oxygen therapy' is of little or no 
benefit 

The rapid respiration of pneumonia is generally' not due to 
oxy gen want, although it may contribute to it lii some cases 
the respiratory rate is distmctly slowed by the mhalabon of 
oxygen, rihereas m others it is unaffected The factors which 
govern this response are undetermmed From an empmcal 
pomt of xuew one imght say' that the greater the tachypnea, the 
more apt is slowmg to result from oxygen therapy The experi- 
mental work of Binger, Brow, and Branch is of mterest m this 
connection WTien multiple emboh of the pulmonary capillaries 
and arterioles are produced m dogs by' the mtravenous injection 
of suqiensions of potato starch, rapid shallow breathmg occurs, 
assoaated w'lth arterial anoxemia The mhalation of oxygen 
elevates the arterial oxy’gen saturation, but causes only a slight 
reduction m respiratory rate The pathologic picture is that 
of wide-spread pulmonary congestion and edema This recalls 
the findmgs of Barach and Woodwell, who obsen'ed that the 
dyspnea of cardiac msufBaeniy' was unrelieved by oxygen 
inhalation despite the fact that the arterial oxygen saturation 
xras brought to the normal level In both mstances the shallow 
breathing resulted from the impaired elastiaty of the lungs which 
could not be altered by oxy'gen mhalation, although the arterial 
anoxemia itself was remox ed. 
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however, mult^Ie emboli of the larger branches of 
the puhnonar}’^ artei}* are produced bj- the mjection of seeds, 
the resulting anoxemia and rapid breathing are both removed 
b} the mhalation of oxj’gen Section of the lungs shows large 
areas of pulmonaij* circulation cut off thus decreasmg the I'as- 
cular diffusion area and mcreasmg the rate of flow through the 
functionmg capillanes Under these circumstances the h3'poth- 
esis is adianced that the thiddy crowded corpuscles pass 
througji the capillaries so rapidlj* that thej* fail to take up their 
normal load of oxj gen In the above case of pulmonarj' embolus 
the rehef of d^'spnea was staking, the arterial anoxemia was 
much diminished, and the respirator}* rate was considerabl}* 
slowed b}* the inhalation of oxj-gen In the dog experiments 
the tachjpnea was removed bi* the inhalation of oxj'gen, whereas 
in the human subject it was lessened In pneumoma the vas- 
cular diffusion area is also much diminished, but there are ad- 
ditional influences such as unpaired elastiat}* due to consohda- 
tion and pulmonar}’" edema which are added factors m the dyspnea 
and the artenal anoxemia The inhalation of ovv*gen-nch mix- 
tures remoi es artenal anoxemia dependent on pulmonarj* edema 
and a decreased \ ascular diffusion area, but it has no influence 
on a hea^y melastic lung For this reason perhaps the dj gmea 
m pneumonia is usuallj* onlj* shghtl}’^ reheved, although the ar- 
tenal OXJ gen saturation may be brought almost to the normal 
lei el 

SUMMARY 

The phisiologic basis of the therapeutic use of 0x1 gen is 
renewed m the hght of modem mi estigation Emphasis is 
placed on the emplojunent of effectiie methods The clmical 
histones of 3 cases of pneumoma and 1 case of postoperative 
pulmonari embolus are cited The fai orable results that follow 
adequate oxigen therapi m these conditions are discussed 
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THE NERVOUS, RUN-DOWN PATIENT 

The problem of the so-called ner\"ous, nm-down patient is 
in a state as neglected as any thin g m medicine This tj^ie of 
patient is ubiqmtous If statistics were aAmlable, they would 
probabh show him outnumbenng sufferers from sjphilis and 
tuberculosis combined If an ideal efficiencj* expert could 
measure m tangible tenns the aggregate phASical, mtellectual, 
emotional, and creative loss referable to this tj'pe of mdmdual — 
to saj nothmg of the grouches and futihties occasioned m rela- 
te es and friends — the result would doubtless be appalhng 
And } et he "has been given no methodical stud} The reason 
IS simple He is not spectacular He is merely a nuisance 
The routme, so-called tonic, treatment, generallj* strychnin, is 
merely a whip to a tired horse It fails miserably, and } et, des- 
pite its pathetic meffectuahtj , is prescribed for the next sufferer 
■With a nail e lack of critical msight that is pathetic The last 
step is to order a tnp to Europe or Florida, a proceedmg which 
n cjTucal Freudian would mterpret, onlj too accurately, as an 
attempt to get rid of the poor deiil 

For some curious reason the “mteresting case” is some exotic 
ranty or some last stage proposition, both of which examples 
of disease general!} diagnose themseh es The writer once made 
a tremendous hit on the nards bi diagnosing s}'philis m a case 
of juxta-articular nodules B} some cunous accident he had 
seen a similar case tw o } ears before AMien the W assermann 
Was reported four plus it was hailed as a mar\eIous clmical 
grand-stand pla} and the applause of the resident mtem was 
flattenng in ^e extreme But w hen, m a puzzling case of chronic 

aSo 
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cough, he discovered and cured a banal congested hngual tonsil, 
the lack of appreciation, from the standpoint of his personal 
vanity, was painful to a degree Litellectually, there is some- 
thmg almost vulgar, almost pertammg to the pan'enu, m this 
attitude 

The place for detailed cJinical study, far more than the ward, 
IS the out-patient department The ward is not to be neglected, 
but the diqiensary is the field for far more intensive study than 
has been granted it It is here that the nen'ous, run-down 
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Fig 89 


patient comes, and it is here that a method, a real method, must 
be developed and utilized for his care It is mcrcdible that in 
this day the so-called diagnosis of neurasthenia should be made 
in this type of case Methodical study shows that he is intensel> 
interestmg, that he is just as deservmg of the admirable routm- 
ism of the ward service, that he shows pathology that can be 
demonstrated with the accuracy' of the postmortem room, and 
that he bnngs the clmiaan wnth a jamng thud agauist physi- 
ologic problems that are 3 ears from their solution It is here 
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that T\e can learn to formulate our questions, that first step m 
the answer of any problem "WTiy is it, for example that a con- 
stqiated woman is often temporarily reheved of her constipation 
durmg her menstrual period’ No one knows, but the mterro- 
gation has been formulated in the out-patient department, and 
by its mere formulation we see at once that it probablj' strikes 
deep into the unknown of endocrine ph\’siolog\’ 




Fig 90 

The method used in studjTng the tx^pe of patient under dis- 
cussion IS essentiallj- the same as that used for the ward patient. 
^ addition, however, certain other points are to be considered 
The studv mdudes the followmg 

1 History Not the mere description of the presenting svinp- 
tom, but the following of a set form that takes up all phases of the 
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patient’s past and present pathologic physiolog} The presenting 
symptom is to be taken up onl}'^ after the form has been filled in 
2 Physical exammation This is to be complete in the most 
rigid sense of the word It is to mclude not merely the standard 
mvestigation of the viscera, but a description and listing of those 
findmgs m the skm and ph)'’sical habitus, which, uhile not jet 
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on an established diagnostic basis, except m endocrine adver- 
tisements, are beconung more and more suspected of furnishing 
clues to the patient’s constitution 
3 Laboratoiy 

(a) Urinalysis 

(b) Blood-count, hemoglobin, red, white, and differential 

(c) Wassermann 
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The function of the unnal3'sis is ob^^ous enough The blood- 
count will bring to hght the common chlorotic tj^pe of anemia, 
or It may even reveal the rarer types of blood disease How- 
eier, it must be clearfy understood that anemia is not a diag- 
nosis It IS merelj' a ph3sical sign The real diagnosis is the 
cause of the anemia An eosmophiha ma3’ be the sole clue to 
an absolute!}- unsuspected infestation with mtestmal parasites 


URINALYSIS 

RAVE 

DATE 

VOLUME 

APPEARANCE 

COLOR 

reaction 

SPEC GRAY 

albumin 

SUGAR 
ACETONE 
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The Wassermann as a routme is of more importance tViqn the 
unnah sis Time and agam the onl\ manifestation of S3philis 
IS the picture of so-called neurasthenia A case of nasal catarrh 
Tihich had been treated with spra3s for Nears showed a four 
plus W assermann and cleared up with a few mjections of sal- 
'■arsan To ignore the possibiht} of S3phihs merel3' because the 
patient shouldn’t ha\ e S3’philis, is loose be3 ond words S3’philis 
>s a function of the Spirochseta pallida, not of a patient’s social 



494 


ARTHUR r RRARIZER 


position In the same way, tuberculosis must mvanably be 
given due consideration m the investigation of the ner\'ous, 
nm-down patient Tune and agam the very early case, than 
which nothmg is more gratifjnng to diagnose, is labeled neur- 
asthema or dyspepsia, and dismissed with a prescnption for 
mix or rhubarb and soda There often seems to be an actual 
ostnch attitude towards this disease, an attitude based on a 
lack of courage to face an unpleasant possibihty and on an m- 
abikty to diagnose the condition 

The form of the above mvestigation is shown on other pages 
It represents a startmg-point for special study, although fre- 
quently it will be sufficient m itself. If the history and ph3rsical 
findmgs are suggestive of tuberculosis, then x-ray and sputum 
exammations can be made If the patient is shown to ha\e 
s)T)hilis and mtestmal toxemia, it is not sufficient to gi\e the 
standard course of antiluetic drugs The patient has not merely 
got S3'phihs He has syphilis plus mtestmal toxemia If the 
latter condition is intelligently treated, the patient will endure 
his specific treatment much more gracefully This is not only 
shown chnically, but, masmuch as the colon is the organ of 
excretion for poisonous metals, is what is to be espected Fur- 
thermore, there is considerable su^icion that foci of mfection 
maj', m sj'phihs, play two very evil rfiles, first, m causmg Was- 
sermann “fastness,” second, m creatmg a locus mmons resis- 
tentiffi m some ^ ital structure and thus rendering it secondanly 
a prej to the spirochete This is a pomt well to be considered 
m opposition to the theory of specific tropism on the part of the 
spirochete 

Assummg that the g^a^er conditions, such as tuberculosis, 
53^)111113, diabetes, etc , have been with reasonable probabihty 
ruled out, the following are the common thmgs brought to light 
m the so-called neiwous, run-down patient, and pla3ing the 
chief rdles m the genesis of his ill health 

1 Intestmal toxemia 

2 Focal mfection 

3 Fibrositis 

4 Constitutional faults of more or less vague nature 
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There is a curious tradition about intestmal toxemia that it 
IS always due to the putrefaction of animal food, and that it 
cannot exist if there is a regular daily bowel movement As a 
result, the standard treatment is the ordermg of a vegetanan 
diet and the use of cathartics Despite the repeated failure of 
this method, it is still persisted in If one wants to be verj’ sci- 
entific he prescribes the acidophilus bacillus The writer, him- 
self, has had mdififerent success with this organism To treat 
intestinal toxemia it is first necessarj’’ to know what it is or, at 
least, to descnbe it as a nosologic entity Exactly what mtes- 
tinal toxerma is iVe do not, m the present state of information, 
know The supposititious toxins ansmg m the mtestmal tract 
have not been isolated It is, therefore, impossible to construct 
an exact saentific definition of the condition It is, howeier, 
possible to descnbe it m terms of a clear-cut nosologic entity. 
For two 3'ears the writer treated his cases with \ egetarianism 
and colon imgations, with mediocre success He noted that the 
cases showed two findmgs, a tongue indentated along the edges 
bj the teeth, and an almost imiversal absence of mdican in the 
unne This latter was a discrepancy at ^■a^ance with the as- 
sumption of a protem putrefaction It was dismissed on the 
grounds that if mdican were not present, at any rate, it ought 
to be He then became acquamted with some work of the late 
Dr Johnston, of the Dermatolog}’’ Department of Cornell, ■who 
descnbed a ^ aguel3’’ defined white streak on the vermilion of the 
'ipper hp, and r unnin g through tests on several thousand mdi- 
Mduals, foimd that it uns associated with a fermentative stool. 
The wnter then noted that this white Ime was mianabh’ as- 
sociated with the shghtlj' edematous tongue, mdentated along 
its lateral margins bj the teeth, and almost mi anabh* with an 
absence of mdican Of the exceptions to this last findmg, more 
irill be spoken later It thus became possible to construct a 
li' ell-defined tnune entitj, compnsmg, (1) the white Ime on the 
labial lermilion, (2) the mdentated tongue, (3) absence of 
indicanuna, an entity which could be simpty and accuratelv 
detennmed objectiielj, without reference to am’ of the sub- 
jectue complamts or sjmptoms of the patient These last, of 
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course, like most subjective findmgs, are manifold and ambig- 
uous They are cramp-like pams m the hypogastrium, burning 
pam m the epigastnum, vague abdommal pams of mdefimte 
location, flatulencj', sour eructations, foul-smelhng stools, bro- 
midrosis, acne, folliculitis, muscular aches often worse in damp 
weather, general malaise, neri'ousness, msomnia, easy fatigue, 
and “lack of pep ” hlost of the patients have regular bowel 
movements, and for tins reason consbpation, though present 
m the form of retamed scjbala and mucus, is not suspected 
until the retamed products are brought to light bj' enema 
It IS appropriate to msert a word here abdut the character- 
istics of the patient’s stools SQ'bala, hard lumps with a cor- 
rugated, raism-hke surface, are always present Not infre- 
quentlj they maj' be felt during digital rectal evammation 
They are probably caused by the action of a spasbc sigmoid, 
and the latter can be easily palpated deep m the left lower 
quadrant, as a hard rounded cord The wntcr has obser\*cd these 
sej bala at operation, fillmg the transverse colon It may be that 
m these cases they are formed msttu by a spastic colon, orpossiblj 
thej’’ have been formed low er down m the sigmoid and then sw cpt 
back by retropenstalsis At any rate they represent a semi- 
permanent accumulation, and are paid out in small doles, the 
colon never bemg entirely free from them Cathartics and tlic 
ordmarj' enema seem to be very meffectual in remo^^ng them, 
but the icth3'’ol enema seems to have peculiar success in so domg 
Cathartics mcrease the spastiafy whicli causes the sQbala and 
aggra\ ate the colitis which causes the mucous formation 

At times the normally passed stool is of the ordinary' formed 
character, wath numerous scj'bala mcoiporated m it, the whole 
gi\Tng an appearance suggests e of the conglomerate rock of tlic 
geologist This can only mean two distmct editions of fecal 
formation, one recent, the other comparativelj ancient It 
means that m spite of dadj moiements, constipation is alwajs 
present In these cases the ictbj ol enema first rcmoi es recent 
fecal matter and old scj'bala At the verj end of the ci acuation 
there often appears a dark, soft, amorphous mass of foul material, 
w ith a ghstenmg, flak) , muad appearance Its late appearance. 
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its excessive foulness, and the e\ndence of low-grade colitis, in 
the shape of mucus, probahty mean that it is ven' old material 
from high up m the colon Comcident with its passage the 
patient espenences a sense of sudden rehef 

In the hght of Johnston s findmgs, the absence of mdicanuria 
IS easil} understood, and the treatment must logically be a com- 
plete reversal of the traditional one The writer uses in these 
cases 

1 A low carbohj'drate diet, absolute aioidance of sugar, 
potatoes, cereals, bananas, and all flour-contammg foods except 
one shce of bread with each meal hleat, fish, eggs, milk, and 
green vegetables are freely taken, with a moderate allowance of 
fruit 

2 An enema consistmg of 2 quarts of warm water plus 2 
drams of ^lerck’s icthyol, gi\ en with shght force from a pressure 
bottle, two or three times a week, with a short rectal tube, the 
patient hmg on the left side and then tummg on the nght 
The icth} ol enema, gi\ en m this manner, is more efficaaous than 
the colon irngation, is easier on the patient, and is infinitely 
simpler to admmister It is absurd to say that it cannot reach 
the cecum, for the ordinarj* banum enema certainly does 

3 A tablespoonful of Pillsburj’s bran stirred up m a glass 
of water mght and monung 

4 At least 2 quarts of water daily 

5 A tablespoonful of mineral oil night and mo rning 

6 Stnct a\ oidance of cathartics 

7 Absolute regulant} m gomg to stool 

The abo^e treatment is extraonhnarili. simple and extra- 
orclinanlj effective SjTnptoms clear up wnth a marked prompti- 
tude and are replaced bj a sense of well-being that the patient 
has not known for jcars As the patient’s local and general 
condition impro\es the enemas can be tapered off and carbo- 
h\ drale cautiously increased In the wnter s hands this method 
has not failed to cure a single case of constipation A strikmg 
tlung 13 the dearth of cases of mchcanuna in office and dime 
Practically e\er\ case of mtcstmal toxemia presents the abo\c 
triad of findings and responds to the low carbohxdrate diet 

10L. 0—3: 
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This is probably referable to the extraordinai^' consumption 
of sugar m this country, which, one himdred years ago, was 5 
pounds per head per 3 ear, and is toda}' 102 pounds per head 
per 3 ear To refer to the exceptions mentioned m 'nhich mdic- 
anuna occurred with the i\hite labial Ime and the mdentated 
tongue, 3 cases A\ho presented themselves to the writer inth the 
last two findmgs were told to go on a strict low carboh3'drate 
diet After they had left the office tlieir urme i\as &\ammcd 
and found to contam large amounts of mdican It iras felt that 
they had been given absolutel3' T\Tong advice, but when the3' 
returned a week later, their condition was improved, and, re- 
markable to state, the mdican had disappeared, and this m 
spite of the fact that the3' eatmg a relatively and absolute^' 
greater amount of indican-producmg foods The only plausible 
explanation of this fact is the hypothesis that a mucosa damaged 
b3' fermentative processes may no longer be impervious to sub- 
stances like mdican The fact itself certamly suggests that 
the generally accepted behef that fermentative and putrefactive 
flora are mutual^ mcompatible is not necessarily true One 
other curious unnar3' change occurred m two patients Two 
30ung men with albummuria, presumably the albummuna of 
30ung adults without kidney lesion, while under treatment for 
carboh3 drate fermentation, showed over a penod of tw'O to three 
w'eeks a progressive, and finally a complete, clearmg up of the 
albumin The significance of this can only be speculated on 
It might be well worth following up 

The subject of focal mfection is more clearly understood, but 
the r 61 e of such mfection m the run-dowm patient is not suffi- 
aentl3’’ appreciated The usual infectious foci m this tj-pe of 
patient are located in the mouth, nasophar3’n\, and accessoiy 
smuses Thej comprise 

1 Teeth 

(fl) Periapical abscess 
(b) P30rrhea 

2 Tonsils 

3 Sinuses 

The subject of teeth is trite enough, but its verj banahtj 
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results m the frequent overlooking of the source of intoxication 
A sin^e, pamless, pen-apical abscess may play havoc with the 
indmdual’s health, and in the run-down case eveij de\’italized 
tooth, even those roentgenologically negative, must be looked 
on with suspiaon and extracted if all other lines of mvestigation 
pro\ e negati\ e A man on one of the wnter's wards m one of 
the Army Camps ran a low-grade septic temperature for two 
weeks, with absoluteli’’ no other symptom Every conceivable 
hne of investigation was followed, blood-culture, giutum 
examination, chest »-ray, urine culture, smus x-ray, search for 
malarial organisms, all were negatiie A smgle devitalized 
tooth m an otherwise faultless mouth was removed, and prompt 
recovery followed In the indescnbably foul mouths that so 
frequently occur, there is but one thing to do if the patient’s 
health is to be restored, ruthless extraction Ubt pus, tbi esactte 
There is a wide-spread misunderstandmg of what constitutes 
a diseased tonsil Unfortunately, it is frequently felt that to be 
diseased a tonsil must be either enlarged or the occasion of sore 
throat Time and again a physician looks in a mouth and 
pronounces the tonsils all right, when, as a matter of fact, he 
hasn’t ei en seen them, the reason bemg that, as a result of chronic 
mfection and scar-tissue formation, the}* are atrophied and 
shrunken out of sight Although it is impossible to diagnose 
healthy tonsils without sedng them, it is possible thus to diag- 
nose diseased ones If, on the antenor pillar, there is a sharply 
defined area of dull red congestion, then there is certainly pus 
m the imderlymg tonsil If the anterior pillar is retracted 
and the tonsil brought mto i*iew, steady pressure on the latter 
with a tongue-blade will express the pus Such tonsils are sources 
of impairment to the health and must come out The simptbms 
caused bj chronically diseased tonsils are, like those caused 
by* mtestmal toxemia, manifold And here a universal prinaple 
must be emphasized, that, although the sources of toxic absorp- 
tion are few m number, their manifestations in the form of symp- 
toms are unlimited in number and xanety Too often these 
symptoms are dignified with the names of dtseases, and the 
paralyzmg effect of nomenclature prexents search for the true 



500 


ARTHUR P KRAETZER 


and more deepl}’- l}'ing cause A case of purpura, recurring 
m frequent crops, was referred to the ■miter’s medical service m 
the New York Skm and Cancer Hospital The patient, a young 
adult woman, also complamed of constipation, ea^' fatigue, and 
severe dysmenorrhea (a s3’mptom, not a disease) She showed 
( 1 ) A phjsique tendmg toward that of the Frohlich tjpe of 
d3strophia adiposogemtahs, ( 2 ) the signs mentioned abo\e as 
assoaated 'mth carboh3'drate fermentation, ( 3 ) chrome atrophic 
tonsilhtis, and ( 4 ) tw'o painless abscessed teeth The routine 
treatment for carbohydrate fermentation, plus the adminis- 
tration of pituitaiy' gland and corpus luteum, W'as followed b3' 
prompt cure of the constipation and d3'smenorrhea, and lessen- 
mg of the fatigue She as then considered m good enough shape 
to undergo tonsillectomy This was done, mth resultmg increase 
m sense of well-bemg, but mth no effect on the purpura After 
several "weeks the diseased teeth were extracted, and the pur- 
pura cleared up promptl 3 ' lhadentally, though preMOUsly 
sterile over a considerable penod of married life, she became 
pregnant To asenbe this to a specific effect of the pituitary 
feedmg is to subject the pnnaple of /w, propter hoc, to 
too se^ ere a stram, although, masmuch as the patient ■w'as of a 
low-grade Frohhch t3pe, a class notorious^ unfnutful, the temp- 
tation to do so IS strong At an3' rate, the fact is -worth recordmg 
as a single isolated madent Other examples of long-conlmued 
stenhtj beconung pregnant following pituitaiy^ feedmg ha^e 
been noted One deduction, however, can be drawn from the con- 
sideration of a case such as the above, that, to paraphrase Allbutt, 
diseases, so-called, are not entities as such, but are the equi\ ocal 
expressions of the mterplay of manifold and complex vanables 
With regard to diseased tonsils the foUowmg s3'mptoms have, 
under the writer’s obserx'ation, cleared up promptl3' after ton- 
siIIectomA — sciatica, headache, muscular pams, malnutntion, 
and asthenia The headache of chronic tonsillitis is not a fairly 
w ell-defined clmical picture, as are some of the smus headaches 
It is probabl3 an eqiression of an underl3mg fibrositis, as mdeed 
are the sciatic and muscular pams that are relie\ed bj tonsil- 
lectomj 
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TransiDuimnation of the sinuses should be a matter of the 
stnctest routme It takes about one mmute It may re\ eal the 
main source of a patient’s ill health Time and agam chronic 
empj ema of the antrum may be silent, givmg no local s3'mptoms 
• 5 vhate\er, m the shape of pam or discharge, but nevertheless 
bemg responsible for an mtolerable condition of general ■wretched- 
ness As regards chrome infection of the ethmoid and sphenoid, 
diagnosis is the function of the ei^ert nose and throat ^eaahst, 
plus the aid of the vray The mtemist, however, should be 
thoroughl}' conversant -with the headaches and ^’•e disorders 
caused bj* these conditions, and described b3>- Sluder in what is 
one of the most valuable clmical contributions of all time 

The subject of fibrositis could well monopolize an entire 
paper itself Though a ubiquitous condition, and re^onsible 
for a goodly proportion of all human aches and pams, it is 
gi\en little or no attention m the medical schools In our 
own language the English clmiaans, particularly LleweUj-n, 
Jones, and Williams, are the onlj wnters gi\’mg it adequate 
attention Apropos of Edmger’s statement, that it is probablj' 
the most frequent cause of h^dache, a statement that is in- 
dubitablj* true, a promment American diagnostiaan remarks, 
“I ha\e, I regret to saj', no cases m mj' own experience that 
exemplifj this disease ” 

Fibrosibs, when mentioned, is generally referred to as chrome 
muscular rheumatism, although it is not muscular, nor is it 
rheumatism It nexer causes endocarditis Fibrositis is a 
phenomenon caused bj* some distant source of mto'Qcation, 
expressing itself in pam and tenderness in connective tissue 
generallj, but more particular!} in the tendmous msertions of 
the muscles, and frequenti} showmg an unquestionable relation- 
ship to changes m the weather It has recently become fash- 
ionable to turn up one’s mtellectual nose at the idea of damp 
cold bemg related to the exaggeration of aches and pams That 
such IS the case, how e\ er, is an msuperable fact and there are 
unlmuted instances which \ enfy this The true cause, however, 
lies deeper 

The pam of fibrositis, though generaU} dull and achmg, may 
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and more deeply l3Tng cause A case of purpura, recurring 
m frequent crops, was referred to the ■miter’s medical service m 
the New York Skm and Cancer Hospital The patient, a 5'oung 
adult woman, also complained of constipation, ea;^’’ fatigue, and 
severe dj smenorrhea (a simptom, not a disease) She showed 
( 1 ) A phjsique tendmg toward that of the Frohhch tjpe of 
d 3 '’Strophia adiposogemtahs, ( 2 ) the signs menfaoned abo^e as 
associated -mth carboh3’’drate fermentation, ( 3 ) chronic atrophic 
tonsillitis, and ( 4 ) two painless abscessed teeth The routine 
treatment for carhoh3'drate fermentation, plus the adminis- 
tration of pitmtaiy* gland and corpus luteum, was followed b3 
prompt cure of the constipation and d3'smenorrhea, and lessen- 
mg of the fatigue She was then considered m good enough shape 
to undergo tonsillectom3’- This was done, ■mth resultmg increase 
m sense of well-bemg, but mth no effect on the purpura After 
several weeks the diseased teeth were extracted, and the pur- 
pura cleared up promptl 3 ’ Inadentalfy, though preMOUsly 
sterile o\er a considerable penod of marned life, she became 
pregnant To ascnbe this to a qiecific effect of the pituitary 
feedmg is to subject the prmaple of post hoc, propter hoc, to 
too se\ ere a stram, although, masmuch as the patient was of a 
low-grade Frohhch tjpe, a class notorious^ unfruitful, the temp- 
tation to do so is strong At an3 rate, the fact is ■n orth recordmg 
as a single isolated madent Other examples of long-continued 
stenlitj becoming pregnant foUomng pitmtaiy^ feedmg ha^e 
been noted One deduction, however, can be drawn from the con- 
sideration of a case such as the above, that, to paraphrase Allbult, 
diseases, so-called, are not entities as such, but are the eqm\ocal 
expressions of the mteiplay of manifold and complex vanables 
With regard to diseased tonsils the foUowmg s3’mptoms hax e, 
rmder the •writer’s obser\'ation, cleared up promptl3' after ton- 
sillectomx — sciatica, headache, muscular pams, malnutrition, 
and asthenia Tlie headache of dironic tonsilhtis is not a fairly 
well-defined clmical picture, as are some of the smus headaches 
It is probabh an expression of an imderlymg fibrositis, as mdeed 
are the sciatic and muscular pams that are reliex ed bj tonsil- 
lectomx 
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Transillununation of the sinuses should be a matter of the 
strictest routine It takes about one mmute It may reveal the 
mam source of a patient’s ill health Time and agam chronic 
empyema of the antrum may be silent, givmg no local sjTnptoms 
whatever, m the shape of pam or discharge, but nevertheless 
bemg responsible for an mtolerable condition of general wretched- 
ness As regards chronic infection of the ethmoid and sphenoid, 
diagnosis is the function of the expert nose and throat specialist, 
plus the aid of the r-ra)'^ The mtemist, however, should be 
thoroughly conversant with the headaches and eye disorders 
caused bj these conditions, and descnbed b}’- Sluder m what is 
one of the most valuable clinical contributions of all time 

The subject of hbrositis could well monopolize an entire 
paper itself Though a ubiqmtous condition, and responsible 
for a goodly proportion of all human aches and pams, it is 
giien little or no attention m the medical schools In our 
own language the English clmiaans, particularly Llewelljm, 
Jones, and Wilhams, are the only wnters givmg it adequate 
attention Apropos of Edinger’s statement, that it is probably 
the most frequent cause of headache, a statement that is m- 
dubitably true, a promment Amencan diagnostician remarks, 
“I have, I regret to say, no cases m my own experience that 
exemplify this disease ” 

Fibrositis, when mentioned, is generally referred to as chronic 
muscular rheumatism, although it is not muscular, nor is it 
rheumatism It never causes oidocarditis Fibrositis is a 
phenomenon caused bj- some distant source of mtoxication, 
expressmg itself m pam and tenderness m connectiie tissue 
generally, but more particularly m the tendmous msertions of 
the muscles, and frequentlj showmg an unquestionable relation- 
ship to changes m the weather It has recently become fash- 
ionable to turn up one’s mtellectual nose at the idea of damp 
cold bemg related to the exaggeration of aches and pams That 
such IS the case, howe\er, is an msuperable fact and there are 
unlimited mstances w hich x erify this The true cause, how ex^er, 
lies deeper 

The pam of fibrositis, though generallj dull and achmg, may 
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be acute and atrociously severe Given the appropriate loca- 
tion and se\ eritj', it may sunulate renal colic, gall-bladder colic, 
and pleurisj , and it has even been mistaken for angina pectoris 
A patient was referred to the writer with a diagnosis of angina 
He complamed of precordial pam radiatmg down the left arm, 

and brought on by exertion A little consideration showed 

• « 

several discrepancies The pam was precordial, not substemal, 
which IS characteristic of angma It radiated dovfn the outer, 
not the mner, side of the arm It was not associated with 
stenocardia, nor with the well-known and smister sense of dread 
Further questionmg brought out the fact that it was only a 
particular kmd of exertion that occasioned the pam, pushmg 
a lawTimow’er and swTinmmg, * e , the exertions puttmg stress 
on the muscles of the shoulder-girdle Climbmg stairs, the worst 
form of stram for a diseased circulatory system, never brought 
on the pam Atrophic, pus-contammg tonsils were removed, 
a silent antrum contammg mdescnbabty foul pus was w'ashed 
out, and a month later the mutation angma had cleared up 
A condition which is as effiaent and versatile a masquerader 
as this IS certainly desemng of more attention from the in- 
ternist than has been afforded it 

The pathology of ffbrositis consists of round-cell infiltration 
and exudation among the fibers of connective tissue It may 
be acute and exuadtive, later chronic and productive The 
sites of election are the msertions of the ocapital and gluteal 
muscles, the aponeurosis of the scalp the trapezu, the mter- 
costals, the dorsal muscles, the lumbar muscles, and the liga- 
ments of the spme and sacro-ihac jomts Lumbago is sunply 
fibrositis of the lumbar region Sciatica is often due to fibrositis 
somewhere along the course of the saatic nerve, not infrequently 
m the penarticular structures of the sacro-iliac jomts Physical 
exammation m the acute cases shows marked tenderness and 
spasm m the affected region If m the mtercostal muscles, it 
maj cause a unilateral dimmution of chest movement and 
breath sounds and thus give rise to the suspiaon of pleurisy 
or pneumonia The old term of pleurodynia ^vas the tag at- 
tached to man} of these cases More chronic cases, on deep 
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palpation, show gntty, sand-like, tender nodules in the involved 
structures These are the indurations in the cases of so-called 
indurative headache, unquestionabh’ the most frequent tjpe 
of this sjTnptom The cause of the condition hes in some distant 
focus of toxic absorption, particular!} tonsils, mtestmal tract, 
teeth, and smuses Under the writer s obsen’ation cases of 
ocapital headache, stiff and sore neck, pain m the pectoral and 
deltoid muscles, have cleared up promptly followmg tonsiUec- 
tom} Similar results have followed the extraction of diseased 
teeth The relations of the mtestmal tract are particularly 
mterestmg One patient with chronic pam and stiffness of the 
back of the neck and the mterphalangeal jomts expenenced 
complete relief after a few weeks of a low carboh}drate diet 
Xothmg else was done In this case an even moderate mdulgence 
m candy is followed b} a return of the simptoms Another 
pabent gets marked rehef for his occasional mild exacerbabons 
b} t aking calomel or an icth} ol enema, and the relief is exceed- 
mgh prompt This is of parbcular mterest m the hght of the 
recent discussion regardmg the rehef from malaise followmg 
bowel moiement It is argued that the promptness of the 
subjecbve impro\ement must mean that it comes from rehef 
of mechamcal distenbon and pressure, and that a smgle eracua- 
tion cannot to am degree dimmish a toxic saturabon, m other 
words, that }ou cannot cure a drunkard by taking his bottle 
awa} from him Notwithstandmg all this, the rehef that this 
case of ffbrositis gets from calomel or enema can only come from 
a dmunubon of his toxemia, for it is mconcen able that pams 
m the back of the neck, the shoulders, and the finger-jomts 
could be dependent on mechanical pressure m the lower bowel 
In the wnters opmion there is no doubt that the prompt 
effect of colonic cleansmg is due not to its mechanicall} but to 
Its chemicall} , purif} mg effect To return from this digression. 
It IS highl} probable that m some cases of ffbrositis carbohydrate 
fermentabon represents the ongmal source of toxic absorpbon 
The cases of ffbrositis, besides their local aches, also frequentlj 
suffer from general malaise nervousness, and easy fabgue, and 
well the} ma} , because the} are the subjects of a wide-spread, 
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low-grade intoxication This is the t 3 pe, par excellence, which 
IS so frequent!)' and so unjustly dubbed neurotic, and the sen- 
siti\ e qiine, far from being considered in its true hght as evidence 
of tangible inflammation, is looked upon as something m the 
nature of an hystencal stigma 

The first and most important part of treatment is to clear 
up all sources of toxic absorption, particularly the mtestmal 
tract The thmg of next importance is massage Next, diath- 
ermy and the static spark Local heat is of value, but the in- 
ternal heat of diathermy is more effective Counteruntation 
will, once m a while, be effective, and the mustard plaster is 
by no means obsolete, particularly m the acute cases As 
a rule, however, it is disappomtmg The other methods are 
just as easy to use, and much more eflicaaous Vaccmes will 
help at times, but m the presence of mfectious foci register more 
failures than successes In the presence of diseased tonsils, 
teeth, or smuses surgerj is imperative Half-way measures are 
not good medicine Furthermore, it must never be forgotten 
that fibrositis, m spite of its attractiv’^e Latm name, is not a 
disease per se, but, notwithstandmg the urgency of the dis- 
comfort It occasions, has a merely epiphenomenal significance, 
and IS to be looked on as the expression of a really sinister under- 
1) ing mtoMcation 

To treat the last headmg under which the nerv’^ous, run-down 
patient must be discussed, namely, constitutional faults of more 
or less v'ague nature, requires considerable courage It leads 
us mto the little understood field of autonomic and svmpathetic 
physiolog)'-, wherem lies tlie Promised Land of mtemal medicine 
It also leads mto the domam of endocrmolog) , where so much 
IS known that is not so Empiricism, however, tliough a dull 
tool, has fashioned many fine and permanent structures, and 
m this field w'lll some da) lead to somethmg worth while As a 
W'orkmg h)pothesis we can posit the follow mg The autonomic, 
or v'agal s)stem is stimulative to the vegetative functions, se- 
cretion, persistalsis, etc The s)’mpathetic is inhibitor) Perfect 
function wnth a parallel sense of w ell-bemg mv olv es a d)'namic 
balance between these s) stems The vagus is possibl) stimu- 
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lated by the thjToid, the sympathetic by the adrenal The 
condition known as vagotonia, which embraces an enormous 
number of ner\ ous run-down people, may be due to essentially 
too much vagus, but seems due rather to too httle ^mpathetic, 
with a secondary, relatiie predommance of the vagus And 
this, m turn, goes back to a probably deficient adrenal The 
arch ty^ie of this condition is the so-called status Ijmphaticus, 
whidi shows the followmg pomts 

1 Defiaent beard, thoracic and abdommal hair Femmme 
distnbution of pubic hair (deficient adrenal) 

2 Tendency' tow ard femmme configuration of body, rounded 
rather than angular outhne, narrow waist, large hips and but- 
tocks, cur\mg thighs, genu ^ algum 

3 Soft, transparent skm Deficient pigment (defiaent ad- 
renal) 

4 Actual defiaency’ of the adrenal cortex 

5 Persistent thymus (antagonistic to the adrenals and 
gonads) 

6 Defiaenq' of artenal structure, narrow aorta, thin-walled 
cerebral -vessels, an occasional cause of apoplexy in the young 
(possible result of faulty' trophic action of defiaent sympa- 
thetic) 

7 Respiratory arhy thmia (A-agotonia) 

8 Hyperchlorhy dna (-vagotoma) 

9 Pyloro^asm (-vagotonia) 

10 Spastic sigmoid (^agotoma) causmg constipation and the 
formation of scybala 

11 Easy' fatigue Easy famtmg (poor sympathetic control). 

12 Acro-asphv -aa, or cyanosis of the hands (poor sympa- 
thetic control) 

13 Li\ edo, or annular cynnosis of the skm (poor sympathetic 
control) 

14 Liability to anaphylactic phenomena, such as asthma, 
hay-fever, urticaria, toxic dermatitis (poor sympathetic control). 

15 Low resistance to mfection .An enormous number of 
cases of status lymphaticus is foimd among tuberculous subjects. 

16 Sudden death from disproportionately msignificant 
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causes, such as mtravenous uijection of serum, etc (mechanism 
not understood) 

17 Sergent’s Ime (supposedly a sign of deficient adrenal) 

18 Low-grade cosmophiha 

19 Physical and emotional mstabihty' Insufficient adapta- 
bility to environmental stress At times an actual crimmal 
tendency' This, perhaps, like the phenomena of status lymphat- 
icus in general, may' possibly be referred to an atavistic trend 

20 Asthenic habitus, enteroptotic configuration, 'acute costal 
angle, protuberant lower abdomen, long narrow chest 

There is an infinity' of vanants on the above scheme Atropm, 
by depressing the vagus, tends to restore the imbalance between 
the bulbosacral and sy'mpathetic sy'stems, and will often abolish 
some sy'mptoms, particularly hy'perchlorhy'dria and its asso- 
ciated dy spepsia Theoretically, adreno-nucleo-protem and ad- 
renal residue should have a corresponding effect The results, 
however, are disappomtmg The wnter has seen 2 cases of 
toMc dermatitis show what was apparently a clear-cut response 
to adrenal residue The effect of adrenahn on an astlimatic 
attack IS well known 

As It IS impossible to generalize accurately in this difficult 
and little-known field, it may be better to describe indmdual 
cases A man of thirty'-four complamed of nervousness, irri- 
tability', fatigue, and severe bummg qiigastnc pam \vithout 
definite relation to meals, but mvanably worse at night His 
bowels were regular Gastnc senes showed no abnormality, 
and a test-meal showed a marked excess of acid The diagnosis 
of hy'perchlorhy'dria W'as made Agam we see a symptom or, 
rather, a physical sign mistaken for a disease He was treated 
for SIX w'eeks without result The treatment mcluded the 
admmistration of olive oil and adrenal residue Exammation 
showed a slim, small-boned, asthenic man, with acute costal 
angle, slightly protuberant lower abdomen, marked thmnmg 
of the outer half of the ey'e-brows, scanty' thoracic hair, femmme 
pubic hair, white streak on the vermilion of the upper Iip, a 
coated tongue mdentated along the edges, tenderness over the 
epigastnum and sigmoid, a slow pulse and a marked regiiratory 
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arh} thnua Sergent’s line was not present The following pro- 
\Tsional diagnosis was made 

1 Status hTnphaticus 

2 Vagotonia 

3 Carbohj drate fermentation. 

4 Lax abdommal musculature 

5 H>'poth>TOidism(?) 

He was put on a stnct low carbohj drate diet, mineral oil, 
icth}ol enemata, and atropin sulphate, 1/200 gram three times 
a day. In two daj s he was completel\' free from pain, and from 
then on his strength and sense of well-bemg steadily increased 
Later an abdommal belt was ordered, but this seemed to be 
superfluous As not infrequently happens, the icth 3 ‘ol enemata 
were followed b 3 ' temporal^- constipation This, however, 
cleared up promptl 3 , as is m^ anabty the case 

It IS well to note m this case certam discrepanaes from the 
h 3 ’pothesis mentioned at the start of the discussion of these vague 
constitutional faults Thinnmg of the other half of the 03 - 0 - 
brows is probably a fairly accurate sign of hypothyToidism, or 
perhaps it would be more correct to say' that many patients 
with this sign are helped by thy roid feeding At the same tune 
many of these mdimduals are definitely vagotonic It is hard 
to see how thyroid can be a specific ^•ague stimulant and at the 
same time, by its admmistration, cause improvement in \ago- 
tonic conditions Thyroid was not gi\en to the aboie case, 
but has been helpful m similar patients The hypothetic 
dynamic antagonism between the ^agus and the sympathetic 
is probably correct, but it is highly doubtful if there is a cor- 
responding antagomsm, at least as clear-cut an 
between the thyvoid and the adrenal As has been mentioned, 
the abo^e patient was treated with adrenal residue without 
success 

^lany of these cases show a lax, protuberant, lower abdomen, 
and are diagnosed as enteroptosis It is imdeniable that many 
of them get great relief from the abdommal belt, but that this 
results primarily from replacing a "dropped stomach” is highly 
questionable It is more probable that the laxity' of the ab- 
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donunal muscles, plus concomitant anatomic variations, such 
as a long narrow thoras ■with acute costal angle, causes the 
^^scera to exert a constant drag on the abdominal sympathetic, 
the resulting sjTnptoms bemg fatigue phenomena Low blood- 
pressure is a frequent finding m these cases, and there have been 
recently reported some veiy mterestmg examples of low blood- 
pressure sho'wmg a nse of 10 to 20 mm after putting on a •v\ell- 
fittmg abdommal bmder This may result from reIie\Tng the 
drag on the sympathetic plexus, but it is more probable that the 
resultmg application of compression to the lax abdommal, vas- 
cular lakes IS the real factor It is certainl}' a fact that many 
cases of postinfluenzal asthenia are considerably helped by tem- 
poraij’^ abdommal support 

One other therapeutic agent of great ■value m the nervous, 
run-doum patient is the ultraviolet lamp A few general exposures 
to the pomt of er 3 'thema and tannmg cause a marked increase 
m the sense of energy and well-bemg This is not surpnsmg, 
for if the ultra^'lolet lamp can stimulate resistance to the pomt 
of oiercommg bone tuberculosis, it should also be capable of 
stimulatmg resistance to the pomt of oiercoming lesser condi- 
tions 

This paper ends where it began, ■mth a plea for tlie more 
thorough and conscientious stud}' of an mnumerable group of 
mdmduals, whose sufltermgs are verj real and are not capricious, 
but are based on definite phj'sical defects capable cf recogni- 
tion and correction 
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ICTERUS AND ITS DIFFERENTIAL DIAGNOSIS 

IcTEKDS IS an ob]ectl^ e sjnnptom ■nhicli is most easily recog- 
nized, but ■which offers great difficult^' m diagnostic mterpreta- 
tion Icterus in eveiy case is the result of the accumulation of 
bile pigments (mainly bilirubm and, to a \eTy small extent, 
biliverdm) in the tissues This is true e\ en m those cases m 
which no bile pigment is present m the unne, acholuric icterus, 
where, mstead of bilirubin, there is urobilm m the urine 

Accordmg to our present state of knowledge, icterus can be 
diiuded mto (1) the obstructii e type with an obstruction to the 
flow of bile m the ducts, (2) the hepatic t 5 pe which is due to 
functional or organic changes m the hver cells of either infec- 
tious or toxic ong^, and (3) the hemotytic tj’pe WTiereas, it is 
agreed that the disturbed function in the hver cells is reqionsible 
for the icterus m the first two tj-pes, the hemolytic form has given 
rise to considerable discussion regardmg the participation of the 
In er cells m the production of icterus 

For a proper understandmg of the pathogenesis of icterus it 
IS essential to re^^ew the phj siologj* of the most important con- 
stituents of bile, namel} , bilirubm, urobihn, and bile aads 

BILIRUBlK 

Up to the time of the dlsco^ ery of Virchow^ that hematoidm 
can be formed from hemoglobm m blood extra\’asations and the 
chemical proof bj Jaff6- that hematoidm is identical with bili- 
rubm. It was considered an established fact that bilirubm is 
formed in the li\er cells The work of Vuchow' and Jaff6 laid 
the foundation for the theory of hematogenous icterus, although 



5JO 


I W HELD 


]Morgagni clinically descnbed the same form imder the name of 
suppression icterus 

The discovenes of Virchow and Jaffe marked a new era of 
research m the problem of icterus and confirmed the theoij’’ that 
bilirubm can be formed outside the liver cells The mcrease of 
bilirubm and bile m the blood after transfusion or that due to 
hemolytic poisons, experimental bilirubmemia and icterus in 
animals poisoned with toluylendiamm or arseniuretted hydrogen, 
or that occurnng m paroxj'smal hemoglobmuria, is strong en- 
dence that bilirubm is formed m other organs and that it is 
brought to the liver to be converted mto bile Lowitt,® who 
eiqierimented on frogs m whom the phagocytic action of the 
endothelial cells m the liver (Kupffer stellate cells) are most 
easily studied, found that there is a large deposit of iron and 
bilirubm m these cells m hemolj'sis This laid the foundation for 
the work of McNee,^ a pupil of Aschoff,® and to the theory of 
Aschoff and McNee that bilirubm is formed m the reticulo- 
endothelial system This system, as is W'ell known, consists of 
the Kupffer stellate cells m the liver, the smuses m the spleen, 
and the hemolymph glands The theory of anhepatogenous 
formation of bilirubm gamed such ground that even icterus 
without the presence of the hver was considered possible 

In 1886 the work of Minkow^ and Naun3Ti® swung the 
pendulum m the opposite direcbon when they showed that if 
the liver is extirpatgd from geese and ducks and arseniuretted 
h3"drogen is mjected mtravenously m order to produce hemol- 
3'sis, not only is it impossible to produce icterus, but bilirubmemia 
cannot be brought about Hemotysis brought about m a similar 
way m control animals caused icterus and bilirubmemia These 
experiments were nghtfull3'’ accepted until McNee m Aschoff’s 
laboratory repeated the experiments of Minkowski and Naun3Ti, 
with similar results, but his mterpretations wxre different 
McNee concludes that jaundice did not appear, not because the 
li\er cells were remo\ed, but because the Kupffer stellate cells 
were removed 

McNee’s work convmces him that bile pigment is formed m 
the reticulo-endothehal 53 stem exdusii el3 On the basis of this 
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theorj' he states that icterus can arise under the following con- 
ditions First, where bile pigment formed in the cells of the 
reticalo-endothelial ^stem passes through the pofe'gonal cells 
to reach the bile capillaries, but is obstructed there and reab- 
sorbed into the blood Under such conditions the direct Hijman 
\’an den Bergh bilirubin reaction is present. Second where, 
owing to damage to the liver cells, the bile carried there is unable 
to enter and the bdirubm passes, therefore, along the hqiatic 
\enous radicles mto the general circulation On the other 
hand, part of the bilirubm might pass through and part be unable 
to do so Under these conditions the biphasic bilirubm reaction 
is present, which is a combination of prompt direct and dela\ ed 
duect reactions Third, where in excessive blood destruction 
too much bihrubm is formed in the reticulo-endothehal s} stem 
for the hier cells to deal with lii such cases some pigment 
might pass normally into the bile capillaries, while the excess 
might pass straight through the hepatic vein mto the circula- 
tion and bnng about jaundice Under such conditions the m- 
duect bilirubin reaction is present but not the direct Fourth, 
where, m addition to the damaged hver cells, there is likewise 
obstruction m the bile-ducts, as, for example, m cholangitis 
McNee’s clinical classification of icterus correqionds to the 
dasrification alreadj' mentioned above, namely, (a) cbstructl^ e, 
(i) hepatic (which he calls infectious or toxic), and (c) hemolytic -® 
hidependentlj', WTupple and Hooper" found that the remoiul 
of the hver m dogs does not interfere with the formation of 
bilirubm and even Tmth the production of some degree of icterus 
The method emploj'ed bj' Whipple and Hooper was the produc- 
tion of an Eck’s fistula, hgation of the hepatic arteiy, and the 
establishment of a cephahc and thoraac arcnilation b}’’ hgation 
of the aorta just below the subclavian arterj’’ and, a^m, at the 
level of and mcdudmg the celiac axis, and hgation of the inferior 
^ ena ca^ a above the diaphragm and of the mammarj’' vessels m 
the thorax Thqr also twisted wue hgaments along the margins 
of the ribs Laked red blood-corpuscles were then introduced 
into the arculation by way of the jugular vem In spite of the 
absence of the h\ er, bilirubm was found m the blood and a defi- 
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mtdy ^^SlbIe tissue icterus iras produced Their experunents 
strengthened the theorj* of anhepatogenous bihrubin formation 
On re\uewmg the results of his own work F C Mann® of 
the Mayo Clinic arn\ es at the following conclusion That fol- 
lowing hepatectom}' in dogs there is a gradual accumulation of 
a } ellow pigment in the urme, plasma, and fat In .tnimal s uho 
surxnve for twenty-four hours or more there is a definite j ellow 
discoloration of the mucous membranes and the sclersc The 
unne, plasma, and fat gi^ e positive tests for bilirubm after four 
to SLX hours and the}' show definite progressive increase m the 
bilirubm content as long as the animal sur\n\ es The Hijmann 
van den Bergh reaction is at first mdirect and becomes biphasic 
about twehe hours after hepatectomj’’ The fact that tlie 
bilirubm is not dependent on reabsorption from the gastro- 
intestmal tract or an}’’ of the abdommal \Tscera is shown by its 
appearance m an appro'omately similar amount after the remo\ al 
of the li% er and entire abdominal \Tscera Extravasated blood 
in the body cavities or tissues is not a factor m these experi- 
ments, as bilirubm could be demonstrated m several animals m 
tv horn no trace of hemorrhage could be found at necrops} In- 
jections of laked blood-cells m the hepatectomized animals cause 
marked increase m the bilirubm content of the plasma Ac- 
cordmg to the "nork of ]Mann, therefore, bilirubm is formed at 
a defimte rate without the inten^ention of the li\er, spleen, or 
other abdommal \’iscera These findmgs mdicate that the hver 
is not essential for the formation of bilirubm and that it should 
be considered perhaps mainly as an excretorj’’ organ so far as 
bilirubm is concerned The mam support for the anhepatogenous 
theoty of bilirubm formation is, therefore, the vork of \^TiippIe 
and Hooper, and that of ^lann 

NaunjTi, who strong!} defends the hepatogenous theoiy of 
bilirubm formation, reasons that it is true that m the endothehal 
cells of the Iner, spleen, and hemol}'mph glands }eIlon and 
green ciystals are formed which must be considered as bile 
pigment, but he does not agree that the quantity of these pig- 
ments pla} s an important role m the formation of bile Naun}’n 
states that the Kupffer cells take up all material brought there. 
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including bile pigments through their phagocj'tic property', but 
that the pigments are not formed there Bile casts formed m 
the bile capiUanes are also found m these endothelial cells 

Under physiologic conditions, therefore, the pigment found 
m these endothehal cells would, according to Naunj-n, have no 
important influence on the formation of bile Under pathologic 
conditions, however, the bile pigments formed outside of the 
liver may play an important r61e m the production of bile Bile 
pigments are formed within and outside of the cells m case of 
excessive destruction of erythrocytes and when there is free hemo- 
globm in the tissues The nucroscopic yellowish-red hematoidm 
ci}'stals in hemorrhage effusions, exudates, and cardiac failure 
cells have been known for a long time Under pathologic con- 
ditions, as for mstance, in diseases of the blood, such as per- 
maous anemia, aplastic anemia, and in hemotytic splenic tumors, 
the bilirubm m the blood of the splemc vem is actually mcreased 
in comparison with that in the crural vem This was recently 
agam pomted out by Leschke 

Almost mdisputable proof of the sole importance of the In er 
m the formation of bilirubm, supportmg the Mmkowski-Naimjm 
work, was furnished by the mgemous experiment of Ridi® m 
Johns Hopkins University and by RetzlafP® m the dime of 
Kraus Rich removed the liver from dogs and also repeated the 
experiments of Whipple and Hooper, usmg even greater pre- 
cautions agamst the establishment of collateral circulation, and 
he mjected the animals with hemoglobin No bihrubinemia 
or jaundice was produced His work does not exdude the pos- 
sibihty of the Kupffer cells bemg the place where bilirubm is 
produced 

Retdaff produced Eck’s fistulas m dogs and ligated the 
hepatic artery and then poisoned them with phenylhydrazm, and 
he found no bihrubin m the blood 

Experiments performed by F Rosenthal” m the dmic of 
Minkowski, and those by Bielmg and Isaac” m the clmic of von 
Noorden tend to cast doubt on the importance of the recticulo- 
endothdial sjstem m the production of bilirubm The former 
blocked the Kupffer stellate cells by mjectmg the aniTn^l^ mtra- 
' 01- 9 — 33 
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venously -with collargol, and be then produced hemolysis In 
qiite of this blockage bilirubmemia and even icterus were pro- 
duced Biehng and Isaac removed the spleen and blocked the 
ELupffer stellate cells and by the process of hemolysis produced 
bilirubmemia and icterus, which showed that without the endo- 
thehal cells m the smuses of the spleen, and without the Kupffer 
stellate cells, jaimdice and bilinibm can be produced This 
w'ould tend to prove that the only place for the production of 
bilirubm is m the liver cells The work of Beckman,” proving 
that the pigment and hematoidm formed in the evtrai'asations 
of the blood is different from bihrubm m the bile, is mteresting 
and deserves mention He mjected animals with pigments from 
extravasated blood and did not succed m producmg bilirubmemia , 
but if the pigments obtained directly from the bile were mjected, 
bilirubm w'as produced Beckman also reasons that, the fact 
that bilirubmemia, the cause of hemolysis, gives the mdirect 
reaction with the Ehrlich reagent (Hijmann van den Bergh)* 
would also tend to prove that the reqiective pigments are not 
the same Although the work of the above-named authors is 
very mterestmg, it seems to me that they failed to prove that 
the reticulo-endothehal system is not concerned m the produc- 
tion of bilirubm and that the bile pigment m the extra^ asation 
of the blood or that due to hemolysis is essentially different from 
the bile pigments formed m the liver cells Agamst the blockage 
experiment with collargol it may be said that the Kupffer cells 
which take up all foreign substance may, m addition to that, also 
have another ph> siologic property The phagocytic stormg up 
of substances such as iron, remnants of red blood-cells, and free 

* The Hijmann ■van den Bergh test for b)le pigment in the blood scrum 
depends on the Ehrlich diazo reaction Frcshlj prepared mixture of diazo- 
tizcd sulphamhc acid and sodium nitntc is added to the scrum If a pink 
color appears at once, it is called a direct reaction, if only after the addition 
of alcohol the color appears, it is knonn as an indirect reaction If there is a 
pink color at once and which deepens on the further addition of alcohol, it is 
called a biphasic reaction The direct reaction is present if the jaundice is of 
hepatogenous origin, so that the bile in the blood scrum directly comes from 
a disease of the liver or ducts If, on the other hand, the bilirubin in the 
blood IS the result of exccssiv c blood destruction, the indirect reaction results 
The bile pigment remains combined with the protein 
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hemoglobin os one function of the Kupffer cells and the conversion 
of hemoglobin mto bilmibm is another 

The work of Beckmanj which is mtended to pro^e that the 
pigment of the blood ext^a^•asatlons acts different!} from that 
of bile, does not necessaril}' mdicate that these substances are 
(henucally different It merely shows that the effect of the 
respecth^e pigments depends more upon their source than upon 
them chemical diaracter 

From the present state of knowledge, therefore, it seems rea- 
sonable to adhere to the teadungs of Virchow, Jaffe, himkowski, 
Naunjm, Lepehne, and Eppmger, that hematoidm and bilirubin 
are identical, and that the bile pigments can also be formed 
outside the liver cells and most likely m the reticulo-endothelial 
system 

Under physiologic conditions the bilirubm formed outside 
the h\ er cells is insignifi cant The mam formation takes place 
from the hemoglobm m the liver cells Under pathologic con- 
ditions, as in cases of large hemorrhagic effusion, or m cases of 
hemolysis m the body either of bactenal or toxic nature, the 
bihrubm produced outside of the In er cells is of sufficient quan- 
tity' to be absorbed in the blood and cause an mcrease in the 
mdirect bihrubm m the blood, thus explammg the origin of 
hemolytic icterus 

DROBILIK 

Urobihn occurs m the form of urobihnogen and is a constant 
constituent of the bile It is alway s found m small traces m the 
urme and m hemorrhagic exudates It is mcreased m many 
febrile diseases, especially scarlet fe^er, and m cases where 
there are parenchymatous changes m the In er cells There is 
almost uniform agreement with the work of Fr ^fuller that 
urobilm is formed m the mtestmes from bile The quantity of 
urobihn depends upon the amount of bilmubm that reaches the 
mtestines, there it is reduced by mtestmal bacteria mto uro- 
bilm In mtestmal putrefaction most of the bilirubm m the 
intestines is con^ erted mto urobilin Part of the urobilm enters 
the portal \em, whence some of it enters the circulation and 
some returns to the Iner cells In cases of complete biliary’^ 
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obstruction no urobilm is found m tlie unne Recent ■work (by 
Retzlaff, loc at ) llke^Mse ser\ es to prove that an increase of bili- 
rubm in the intestines causes an increase in the urobilin in the 
unne He shoved that if bile is introduced directly into the 
intestines through the duodenal tube, there is an increase of 
urobilin m the unne, and an increase in the indirect bilirubin 
in the blood Retzlaff 's vork tends to show that the bili- 
rubin or bile in the process of absorption in the intestines 
passes through the intestinal vail and is taken up by the 
blood The question arises as to whether the absorption of 
bile occurs bj' way of the portal vein into the li\er and from 
there into the Ijunph stream After tlie introduction of large 
quantities of bile into the mtestmes, neither the blood of the 
portal vem nor the lymph of the thoraac duct shows an maease 
m the direct bilirubm, only the mdirect bilirubin bemg present 
If the increase of bile m the mtestmes causes an mcrease of 
mdirect bilirubm m the blood, it is reasonable to conclude that 
the bilmibm normally contamed m the blood is due to the ab- 
sorption of bilirubm from the mtestmes If a moderate increase 
of bile m the mtestmes can produce bilirubmemia m the healthy 
subject, it may be assumed that if the mtestmes are filled vith 
pleochrome bile, that moderate bilirubm will be present m the 
serum, vhich would e\plam the bilirubmemia m hemolj'tic 
icterus It would also explam why the duodenal contents shov 
an mcrease m bile and a correspondmg mcrease of bilirubin m 
the blood m hemolytic icterus, in pernicious anemia, aplastic 
anemia, and m Vaquez-Osler disease, the duodenal contents show 
a dmunution m the amount of bile and the blood shovs less 
bilirubm Accordmg to Retzlaff, therefore, hemotytic icterus 
could m some cases be explamed by the excess of pleochrome 
bile m the mtestmes as a result of pathologic hemolj sis m the 
spleen 

Bile aads are formed m the Iner from protem and are ex- 
creted vith the bile mto the mtestmes, vhere they are partly 
decomposed and parth' reabsorbed A small part reaches the 
unne The bile aads are usualh mcrcased m the urine m most 
cases of icterus vith the exception of hemoK tic icterus and dur- 
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ing certain stages of catarrlial icterus Those cases of icterus in 
■which the bile pigments are mcreased m the urme and bile aads 
are absent the French term “dissoaation icterus ” 

THE NORMAL SECRETION AND ABSORPTION OF BILE 

The bile from the liver reaches the mtra-acmous bile capil- 
lanes and floire by -waj' of the mterlobular bile-ducts mto the 
hepatic duct From there it reaches the gall-bladder b}* -way 
of the q^stic duct and the duodenum by xmy of the common 
duct. With a fastmg stomach the sphmcter of the common 
duct is closed This sphmcter opens b} a pressure of 700 iriTn 
•water or, better soda solution The secretoiy pressure of the 
hile is only 200 ttitti ■water The bile cannot overcome this 
resistance and enters the gaU-bladder b\ ■way of the q-stic duct, 
where it accumulates until the next meal As soon as the 
digestiie products lea^e the stomach and reach the duodenal 
mucous membrane m the region of the papilla Vaten a rich 
flow of bile enters the duodenum through relaxation of the 
sphmcter of Oddi The digestive products of protein have the 
greatest mfluence on the production of bile Some of the bih- 
rubm IS reabsorbed, as is sho'wn by the small quantity* of that 
substance nonnalh contamed m the blood-serum Accordmg 
to the colorimetric determmation of Hijmann ^•an den Ber^^^ 
it is 1 to 400,000 or 1 to 250,000 the threshold being 150,000 
Espeaplly rich m bilirubm is the blood m the umbihcal cord of 
the newborn The threshold of the bilirubm m the blood I'anes 
in different animals and is lowest m the dog 

Functions of Bile — G Roger*® enumerates the functions 
of bile m the follo^wmg manner (1) Bde has no digestive fer- 
ments, but it exercises a zjTnosthemc influence m the mtestine, 
* c , It mcreases the action of certam ferments (pancreatic am}l- 
ase, mtestmal lactase, and hpase) (2) It possesses the propertj’ 
of takmg up from the epithelium of the mtestmal mucosa 
elaborated ferments, espeaallj m^ertm, thereby plainng an 
important role m the digestion of certam sugars (3) It helps 
m the digestion and absorption of fats (4) It exercises a sperm 1 
action on albumoses and peptones (5) It prei ents the coagula- 



tion of mucus by the mtestinal mucinasc (6) It prevents 
intestmal putrefaction by fa\ onng the de\ elopment of certain 
microbes to the detriment of anaerobic microbes which are mainly 
putrefactive, it does this by dimmishmg the secretion of bacterial 
ferments and by preventmg the action of bacterial ferments on 
fermentable substances (7) It dimmishes the action of toxic 
products, the result of mtestmal bacteria (8) It contributes 
to the nutntion of certam tissues, its suppression causes marked 
bony changes 

The influence of bile on digestion and absorption of fat is 
utilized by Brul6 m differentiatmg complete from incomplete 
hindrance to the flow of bile to the mtestmes If a quantity of 
fat in the form of sw'eet cream is given to a patient suffering 
from icterus and the serum is examined by the dark-fleld illu- 
mmation one-half hour later, and no fat globules are found, it 
mdicates complete obstruction to the flow of bile to the intes- 
tines 

The pathologic changes leading to icterus may occur m one 
of three places fa) In the ducts of the liver, (i) m the liver cells, 
(c) m the place (reticulo-endothelial system) where the sub- 
stances w'hich enter into the formation of bile are formed 

Accordingly, w’e speak of mechanical icterus caused bj the 
obstruction to the flow of bile m the biliary ducts fictcrus due 
to stagnation of bile) , dj namic icterus, the result of functional 
disturbance in the liver cells (diffusion icterus, icterus by para- 
pedesis — ^Mmkow ski) , hemolytic icterus, the result of excessive 
destruction of red blood-cells in the spleen 

As useful as this dmsion is from the clmical standpoint, it 
must be remembered that there are mixed forms Primary 
hemolytic icterus maj lead to parenchimatous changes m the 
In er and formation of bile thrombi in tlie ducts, therebj causmg 
an icterus of mechanical, d\ namic, and hemofi'tic nature Pn- 
marj disease of the larger and, especially, the smaller ducts 
maj cause secondan changes in the liver cells Pnman' 
changes in the In er cells maj compress the ducts, leading to ob- 
struction, or thej ma^ cause obliteration of the ducts bj thick 
bile and In bile thrombi 
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Before entering mto a clinical discussion of the most impor- 
tant diseases accompamed bj icterus, it is ad\Tsable to adhere 
to the teachmgs of NaimjTi, to first outhne bnefly the main 
manifestations caused bj* all forms of icterus irrespective of 
their cause These manifestations are 

1 Ydlow discoloration and the presence of bile pigments 
in the tissues The yellow discoloration is the most striking 
symptom It may A’ary from the yellow color of fresh sulphur to 
that of canary or orange yellow After a while the skin may^ be- 
come greenish, ohve green, and m protracted cases greemsh 
gray The nen^e and muscular tissues remain unchanged 

2 Bile pigments and other bihaiy constituents in the urine, 
secretions, esudates, and transudates The urine contains an 
excess of bile and bile aads and often y ellowish hy aline casts, the 
so-called Nothnagel casts In addition to the bilirubin there is 
often also urobilin iinless the common duct is entirely closed 
In many cases there are also bile aads m the urme. 

3 Intestinal seaetion is poor m bile In complete obstruc- 
tive yaimdice the stool is persistently acholic unless a diet rich 
in meat is taken, in which case the blood-pigments m the meat 
may lend color to the stool On the other hand, it must be 
remembered that day^-colored stool may be bile containing if 
the bilirubm is completely reduced to urobihn Bile-free stool 
has a cadavenc odor hliaoscopically it shows fatty aad 
cry’stals if it is due to obstruction of the ducts, and if pancreatic 
digestion is not mterfered with If the obstruction is the result 
of cancer at the head of the pancreas, the fat digestion is en- 
tirely mterfered with and fat globules are found in the stool 
The stool IS then of a buttery character with a ghstenmg sur- 
face The more complete the obstruction the greater the quan- 
tity of fat m the stool At times as much as 80 to 85 per cent, of 
the fat mgested may' be found m the stool 

4 Metabohc and nutntiie disturbances are endenced by' 
the marked loss of waght and great weakness In acute yellow 
atrophy of the In er there is also disturbance m protem metab- 
ohsm, as shown by the presence of leucm and tyTOsm in the urine 

5 Anomalies m the blood and circulatory system The 
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anomalies in the blood are manifested bj secondary anemia, and 
m the infectious and suppuratl^e ^^les by leukocytosis In 
hemotytic icteras the blood changes are characterized by the 
diimnished resistance of the red blood-cells to hj^potomc sodium 
chlond solution, by an increase m reticulated red blood-cells, 
and by the presence of mononucleosis In the blood-serum the 
bilirubm is mcreased m all foims of icterus The mdirect bili- 
nibm is mcreased m hemol 3 'tic icterus Tlie bile acids are also in- 
creased m all forms of icterus nith the exception of the hemofytic 
form. This espla ms the absence of itchmg in that form of icterus 

6 Anomahes of the nen'ous system are characterized by 
untabihty and m more severe cases by cholemia delirium, and 
convulsions 

7 Anomalies m the li\er and qileen The hver is enlarged 
and tender, which is mostlj’’ due to cholangitis and hepatitis 
In many forms of icterus there is also enlargement of the spleen 
The enlargement of the liver and spleen does not depend upon 
the grainty of the disease, as in the most senous form, namely, 
that due to carcmoma of the pancreas, m acute j’^ellow atrophy 
of the liver the liver is onty moderately enlarged, and the qileen 
not at all 

CLINICAL SYMPTOMS ACCORDING TO THE SEAT OF THE DISEASE 

Obstructive Form — ^The most common cause of icterus is 
obstruction of the bile-ducts brought about most frequently by 
calcuh in the common duct 

This form of icterus, as is well known, is most readil)'' recog- 
nized because it is preceded, in the majority of cases, by a 
se\ere attack of cholehthiasis The time of the occurrence of 
the icterus after the attack and the severity of the same depend 
upon the degree of obstruction If the obstruction is caused 
bj' a small calculus which can either pass mto the duodenum or 
back mto tlie cj Stic duct and from there mto the gall-bladder, 
or if caused bj assoaated spasm of the sphmcter, the icterus is 
very mild and transient A moderate j ellou discoloration of the 
scleras and possiblj of the skin, and a bile-con taming urme may 
be the onlj mdication of the existence of an obstruction 
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The icterus subsides with the relaxation of the ^asm, after 
which the stone passes the sphincter This form is also dmically 
characterized bj’’ tenderness over the bver or gall-bladder region 
There is often spontaneous pain m the right shoulder and almost 
im^anably tenderness over the right shoulder-jomt The liver 
IS but moderatel}* enlarged The gall-bladder is, as a rule, not 
enlarged or but sb^tly so 

A more sei ere form of icterus due to a stone lodging in the 
common duct or to superadded inflammation of the duct, may 
begm with verj' severe chills and elevation of temperature as 
hi^ as 104“ and 105“ F (Charcot’s fever). A moderate leuko- 
Q tosis maj' also be present with considerable enlargement of the 
h\er, espeoallj- of Riedel’s lobe, which may be so marked as to 
simulate a large gall-bladder. The temperature, however, does 
not persist very long, it subsides after two to three daj-s The 
jaundice may deepen and be so persistent as to necessitate im- 
mediate operation m order to avert the possibilitj’ of diolemia 
The deep enin g of the icterus, however, does not alwaj's neces- 
sitate immediate operation At tones, the jaundice may even 
last a few weeks and then gradually subside K the icterus does 
not subside wi thin a few da) s and the bver remams large and 
painful, it IS most likely due to infection of the smaller ducts 
Such an infection does not preclude complete recoi ery without 
surgical mterference Obstruction of the large ducts may at 
times be caused by intestinal worms 

Icteras caused by carcmoma of the gall-bladder or ducts 
desenes special consideration If the gall-bladder alone is 
iniolved, the icterus ma) be absent for a long time and the only 
sjTnptoms present would be pain over the right h)'pochondrium 
and enlargement of the gall-bladder In most cases, howeier, 
the smaller ducts also become ini oh'ed It would be reasonable 
to expect that icterus would become ver)* marked early m the 
disease This Is, hov e\ er, not tlie case For many months 
there may only be a moderate discoloration of the scleras an 
increase of bile pigments m the blood, enlargement of the hi er, 
and hardly am discoloration of the skm This is the reason 
i^h) this disease is so frequent!) o\ erlooked and diagnosed only 
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during the very late stage Even during the terminal stage of 
the disease, icterus is onl} of moderate degree and itchmg is 
seldom present This is due to the fact that the ducts probably 
dilate and allow the bile to pass mto the mtestmes 

Obstructive icterus may be caused by pressure on the large 
ducts from without as, for mstance, tumors (Ijonphosarcoma), 
tuberculous and mflammatory glands, also by penduodenal ad- 
hesions, ptosis of the liver with kmkmg of the gall-bladder, and 
aneuxj'sm of the hepatic arterj' and aneurysm of the abdommal 
aorta en aneurj’sm of the superior mesenteric arter} may 
compress the common bile-duct Cases have been reported where 
perforation of a hydatid cj'st of the liver mto the common duct 
caused obstructive jaundice Pressure may be caused by an m- 
fiammatorj’’ tumor of the pylorus secondary to a stenosmg ulcer, 
or by an inflammatory tumor of the head of the pancreas, the so- 
called Riedel’s tumor 

Carcinoma of the head of the pancreas obstructing the 
papilla Vaten is a very important factor m the causation of ic- 
terus This form starts insidiously, but develops very rapidly 
The icterus deepens and withm a short time the entire skm 
and sclerae become greenish or greenish gray At times the 
patient has the appearance of a mulatto Emaciation and 
weakness develop very rapidly The obstruction in these cases 
IS complete, as can be demonstrated by the absolute absence of 
urobihn m the unne and the absence of bile m the stool and 
duodenal contents The pancreatic ferments are absent m the 
stool and duodenal contents, especially the lipase and trypsm 
The Iner is but moderately enlarged but the gall-bladder is 
1 ery much enlarged The law of Cour\'oisier, that a ^ ery large 
gall-bladder with icterus spells carcmoma of the head of the 
pancreas, is unusually \ aluablc There is marked resistance m 
the upper quadrant of the abdomen and m emaciated people 
the tumor of the pancreas can be easil> palpated Sugar in the 
unne is, as a rule, absent This was pomted out b\ Neusser and 
attnbuted to the fact that m carcmoma of the pancreas, both the 
external and internal secretions are dunmishcd or absent The 
clmical obser\ation that the absence of sugar m the urine in 
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obstructi\ e icterus favors the diagnosis of carcinoma of the head 
of the pancreas, holds good m the majonty of cases The 
explanation for it, however, is not that of Neusser The work of 
Banting, Best, and their associates m the Toronto School ex- 
plains wh}' there is no glj’cosuria m cancer of the pancreas 
Cancer affects the acini of the pancreas and completely obstructs 
the pancreatic ducts The islands of Langerhans are unaf- 
fected Hence, the mtemal secretion is even mcreased Cancer 
of the pancreas almost corresponds to the mgenious method of 
Bantmg and his co-workers m the eiqjenmental production of 
insulm There is in reahty a degeneration of the glands of ex- 
ternal secretion m cancer as is produced in dogs by the Toronto 
workers The absence of sugar m icterus associated with cancer 
of the pancreas is emphasized because in mterstitial pan- 
creatitis of luetic ongin, which maj* also be associated with 
icterus, sugar is present in the unne, owmg to the fact that m 
this affection the islands of Langerhans are invoh ed 

The itdung m obstructive jaundice, especially that due to 
complete obstruction, is unusually sei ere and is most marked at 
night In the bemgn tjpe of obstruction of the larger ducts not 
assoaated with severe infection the pulse is usually slow In 
the malignant type of obstruction the pulse is usually rapid — 
another important differentiatmg sign pomted out by Neusser 

Disease causmg obstruction of the larger ducts, if persistmg 
for any length of time may spread to the smaller and ei en small- 
est bile-ducts, eternally is this true if the obstruction of the 
large ducts is caused by an infection Large stones in the ducts 
seldom if e\ er lead to mi olvement of the smaller ducts, but if 
the larger ducts are infected bj' colon, tj'phoid, or paratj^phoid 
bacilh, and as in i eiy rare cases, by streptococa, the infection 
frequentli spreads to the smaller and even the smallest ducts, 
causmg cholangitis and cholangiohtis, respectii ely In such cases 
the h\ er mai become i eri large tender, and the icterus persist 
and e\ en become chronic 

Se\ ere infectious cholangitis 13 most often of hematogenous 
ongm and due to staphi lococa, colon baolh, more rarely tjphoid 
and paratyphoid organisms In addition to the icterus there 
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are dulls, temperature, and se\ ere pam o\ er the h\ er If sup- 
puration develops, it leads to multiple abscesses There is a 
veij* marked leukocytosis It is self-understood that m such 
cases the hepatic cells are also affected 

Cholangitis and cholangiohtis uith chronic icterus and en- 
largement of the spleen maj' run a course of several 5 ears The 
disease is characterized by mtermissions during which tune the 
icterus IS less marked and the liver and spleen less enlarged 
During the period of acbve sjmptoms, on the other hand, there 
is, as a rule, hepatic cohc, the h\er and spleen become more 
enlarged, and jaundice deepens There is also leukocjtosis 
(20,000 to 30,000) and a poljmudeosis The disease is often 
wrongly mterpreted as Hanot’s curhosis It is, however, en- 
tirdy different, as Hanot’s cirrhosis affects pnmanly the liver 
cdls and only secondarily, rf ever, the ducts, chronic cholangiol- 
itis affects the duct primarily 

Somewhat rarer than the calculous obstrucbon of the large 
ducts m the causation of icterus is the non-calculous obstruction 
first pouited out by Naunj-n The gall-bladder is the most fre- 
quent seat of the disease Chrome cholecj'stitis of non-calculous 
nature is a vety frequent occurrence Chronic affections of the 
gall-bladder are not necessarily always of bactenal ongin 
Rovsmg,” w'ho recently studied the diseased gall-bladders of 
cases operated upon in his dmic bactenologicallj, arrived at the 
condusion that in about 60 per cent of the cases no bactena 
were found These studies are no proof that the bacteria were 
not the pnmar 3 ' cause, and that the diseased areas became bac- 
teria free after the infection had become chronic Such condi- 
tions are encountered m other organs of the body as the pleura, 
pentoneum, endocardium, etc WTiether of bactenal origin or 
not, chronic disease of the gall-bladder may lead to infection of 
the larger and e\en the smaller ducts 

A special form of chronic infection of the gall-bladder causing 
secondary changes m the ducts and even in the liver cells and 
leadmg to chronic icterus, deser\'es special mention namelj , the 
onedesenbed bj Schottmuller and attnbuted to the Streptococcus 
^^^dans Schottmuller named tliis mfection cholecj stitis Icnta. 
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Xon-calculous cholangitis from whateier cause is differen- 
tiated from the calculous tjpe by the fact that the attacks of 
pam are not as severe, the jaundice is not as deep, the stool is 
onlj moderatelj acholic, and the urme contams onlj’^ sma ll 
quantities of bihrubm, urobihn, and bile aads In choleq stitis 
lenta, secondaij' anemia and enlargement of the ^leen are also 
present 

Dynamic Form — ^The dj-namic form of icterus is caused bj’- 
pmnaiy disease of the cells of the liver It may be brought 
about by a great number of causes and its seventy vanes accord- 
ing to the underlymg factor 

The most common form of icterus due to disease of the liver 
cells IS the so-called catarrhal icterus This form desen-es speaal 
discussion It IS well known that Virdiow attnbuted this form 
of icterus to the formation of a mUcous plug (Schleimpfropfen) 
in the duodenum obstructing the sphmcter of Oddi, the plug 
of mucus bemg caused bj' a catarrhal duodemtis This theoty, 
although not based on pathologic obseri'ations, was for a long 
tune upheld because Vuchow was the ongmator of it, and even 
today, a man like Hersheimer states that the mucous plug 
theorj’ ought not be considered a mj-th NauniTi deiiated 
sh^tlj from the theory of Virchow He attnbuted the disease 
to a catarrhal duodenitis which, however, does not cause a 
niucous plug, but a distmct swelling of the duodenal mucous mem- 
brane at a pomt of the sphmcter of Oddi which results m ob- 
stracbon to the flow of bile Both these theones have no patho- 
logic bases and are msufficient for the explanation of the jaun- 
dice The conception of Eppinger, which m a modified degree 
was already held by Minkowski, is much more reasonable Ep- 
pmger beheves that catarrhal icterus is due to parenchjmatous 
changes m the liver cells which cause hj’persecretion of bile 
With mabditj* of the bile-cells to direct the flow to the ducts 
Accordmg to ^Iinkowski, the bile escapes through the cellular 
membrane mto the bile capillary' spaces and from there mto the 
bmiph spaces, and thence mto the blood (icterus by parapedesis, 
^I^owdvi) Accordmg to Eppmger and Umber, the bile capil- 
laries rupture and allow the escape of bile mto the blood Durmg 
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the World War, Eppinger had occasion to examine four luers 
of such cases and he found no disease of the duodenum no bile 
thrombi m the capillaries, but definite changes m the parenchjTna 
of the liver cells He states that the disease is a milder form of 
acute yellow atrophy of the liver cells and that m some cases it 
leads to subacute yellow atrophy with fatal termmation Al- 
though it IS true that occasionally catarrhal icterus termmates 
fatally, there is no reason to assume that it bears resemblance 
to acute yellow atroph}' of the liver It is much more plausible 
that the icterus which tennmates fatally was ongmallj 3 ellow 
atrophy and wronglj' diagnosed as catarrhal icterus On the 
other hand, it must be conceded that the disease constitutes a 
mild affection of the epithehal cells of the liver uhich is of a 
toxic nature and may undergo complete repair This condition 
may be favorably compared with the mild nephrosis m the course 
of acute infectious disease m which reshiitho ad tntegrum takes 
place It is mterestmg to note that Westphal found Lamblia 
mtestmalis m the duodenal contents m 4 out of 18 cases of 
catarrhal icterus Whether these mtestmal worms bear an> 
causative relation to catarrhal icterus is very questionable 
The disease is dmicall}' characterized by prodromal gastro- 
intestmal symptoms, not due to gastro-duodemtis, but to dis- 
turbance m the bihatj' function After a few days of prodromal 
symptoms, consistmg of loss of appetite, bad taste m the mouth, 
fulness m the epigastric region, and marked constipation, the 
sclerae first become icteric and then the icterus graduallj spreads 
to the rest of the body The skm is canary yellow, but if it lasts 
longer it may e\'en become greenish or greenish graj The 
pulse IS veiy slow and asthema is quite marked At tunes the 
loss of wei^t may be considerable, although this is not the 
rule The urme may at first contam only urobilm and no bili- 
rubm and later it maj"^ contam bilirubm and no bile acids In 
other words, it has somewhat the characteristics of the French 
dissoaation icterus The stool is mtermittently acholic There 
may be a bile-colored stool, shoumg that the obstruction is not 
complete The mtermittent obstruction is most likel} due either 
to the concentrated thick bile m the ducts or to compression of 
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the ducts bj' enlarged cells The liver is usuallj enlarged but 
not tender The ^leen is never enlarged The gall-bladder 
ma)* be intermittentl}’- enlarged The fact that the li\ er cells 
are diseased is also proved by the poative galactose test It must 
be strongly emphasized that this form of icterus nei er occurs 
in epidemics and never affects members of the same family 
This differentiates it from other infectious t^-pes of icterus to be 
mentioned below. 

Catarrhal icterus lasts from three to six weeks, sometimes 
eight weeks Cases have been described where it lasted as long 
as eight months In the protracted cases, it is usually accom- 
pamed b}' chronic cholangitis and cholangiohtis, by enlarge- 
ment of the h\ er and qileen, and by leukocn'tosis 

hifectious icterus occurring m epidemics is exemplified best 
bj that form which has recentlj’’ been descnbed bj* Blummer 
Infectious icterus may also be caused by paratj'phoid bacilh and 
may run a course similar to epidemic icterus The diagnosis of 
fhis fonn can onl}* be established b}* the paratj-phoid agglu- 
tmation test In neither form is there complete obstruction to 
the bile Often there is leukoc^dosis The disease lasts from 
one to two weeks and teimmates favorably Infectious jaundice 
described by Blummer shows wide ^a^atlons as regards the tjpe 
which the outbreaks may assume (1) The family outbreak, 
(2) the mstitutional outbreak, (3) the aty outbreak, (4) the 
countn* outbreak, (5) the state outbreak About 72 per cent 
occur dunng the fall and winter and the remainder dunng the 
other penods It is a disease of childhood and adolescence and 
it IS transmitted b)’^ personal contact The mcubation penod is 
^^sually about seven to ten daj s, the shortest is two dai s and the 
longest eight daj s The onset is usually sudden, with nausea, 
lomitmg, constipation, severe headache pam m the back and 
^bs, epigastnc pam, and fev er On the fourth and fifth daj s 
the fever disappears and jaimdice appears Sometunes the 
jaundice mav be ddav ed as long as twentv dav s It vanes m 
mtensitv from a mild j'ellow to almost a bronze tmt It per- 
sists from one week to ten daj s, but maj disappear after a few 
hours and rarelv does it persist for six weeks or even longer 
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Itching IS rare The pulse is rapid The In er is enlarged The 
^leen is sometimes enlarged There is usually a leukoq’^tosis 
from 16,000 to 24,000 The prognosis is good 

Another veiy important form of infectious jaundice due to 
prunarj-- disease of tlie liver cell is represented bj so-called 
Weil’s disease m which, in addition to the high temperature, en- 
largement of the liver and qileen, and jaundice, there is nephritis 
and marked diarrhea A veiy important diagnostic measure in 
Weil’s disease must be mentioned If about 1 5 c c of blood 
is taken from a patient suffering from Weil’s disease and mjected 
into the heart of a gumea-pig, the liver of that gumea-pig will be 
found to contam spirochetes on the third day after the mjection 

Spirochetosis icterohagmorrhagica was described m 1916 by 
Inada, Ido, Kaneko, and Ito, in Japan Noguchi show ed that it 
is analogous to Weil’s disease 

Icterus caused by fimctional or true parencbjinatous changes 
m the liver cells occurs m the course of severe mfcctious dis- 
eases It IS encountered in grave forms of typhoid fever, typhus, 
and m severe pneumonia ]h lobar pneumoma it may be pres- 
ent if the nght lower lobe is affected, not necessarily inducncing 
the prognosis 

The icterus m mfectious diseases and, particularly, m pneu- 
monia has been considered by some authors to be of hemolytic 
ongm, either the result of hemolysis of bactenal nature, or, as 
in pneumonia, the result of a\tensive mvolvement of tlie lunp 
There is, however, no reason to accept such an assertion In- 
fections causmg icterus by hemolysis are usually of chronic 
nature That extensive inflammatoiy involvement of lung does 
not cause icterus is proved by the fact that, although massive 
pneiunonia is such a frequent occurrence, icterus complicatmg 
pneumoma is verj rare It is, therefore, no doubt that the 
icterus IS due to the toxic affection of the liver cells 

Chronic icterus mth large liver and spleen, lasting for years 
and terminatmg fatallj, may at times occur \ntliout any etio- 
logic factor and, therefore, must be attnbuted to progressive 
catarrhal icterus Such cases v ere carefully studied by Eppinger 
and he attnbuted them to chronic yellow atrophy of the h\ er 
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Icterus g^a^^s is a giecial form of severe jaimdice caused by 
degeneratn e or autoh tic changes m the liver cells gi^ing rise 
to severe hepatic insuffiaenm It may be due to a number of 
causes, among which are spirochetosis icterohasmorrhagica, 
jellow fe^er, and diffuse hepatitis of staph} lococcic or strepto- 
coccic ongm It is at times encountered m pregnanc}'. Icterus 
due to arsenic, phosphorus, or mushroom poisonmg is also of 
d}Tiamic ongm 

A speaal form of icterus gra\TS is acute }ellow atrophy of 
the In er This affection was unusually rare up to the time of 
the recent war After the World War it became qmte frequent 
m Central Europe Umber,” who carefully studied this condi- 
tion, am\ es at the conclusion that the disease is due to an im- 
poverishment of glycogen m the li\er cells The presence of 
gh cogen in the hver imdoubtedly is a protective agent for the 
liver cells Detoxication, as well as the power of assimilation, 
which are S}Tithetic functions of the h\er cells, can only con- 
tinue if the hver cells contam gh cogen If the glycogen dis- 
appears from the h\ er the h\ er cells lose their protective prop- 
ert}’ against hepatrophic noxious substances proportionally to 
the amount of gh cogen lost Dunng the World War madequate 
and improper food led to the impoverishment of glycogen m the 
In er, thereb} exposmg the h^ er cells to autoh-tic parench}'matous 
changes Kimura,^ m the Institute of ^larchang exammed a 
In er m a case of subacute yellow atrophy two hours after death 
and he could not find any gh cogen in the liver cells In two of 
Umber’s cases the late Vers6 also found a marked dimmution m 
the glycogen of the liver cells 

The jaundice durmg the earl} stage of s}philis and that due 
to sal\arsan ma} be caused b} acute }ellow atrophy of the 
In er The s}Tnptoms are grouped m two stages The first stage 
is characterized b} malaise and other s}Tnptoms of catarrhal 
icterus which last for five to six da} s, rareh a few weeks The 
second stage is charactenzed b} gra-s e ner\ ous s}mptoms and 
general toxemia, se\ere headache restlessness, twitching de- 
linum, comTilsions, transient paraljsis squmt, dilated pupils, 
and persistent \ omitmg The skm ma} show hemorrhages and 

\ OL. 
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there may be blood in the \ omitus, feces, and urme Epistaxis 
and menorrhagia may occur In the begmning the In er may be 
enlarged, but it soon recedes The urme is dimmishcd and con- 
tarns bilirubm, urobilin, bile casts, and leucm and tjrosm crys- 
tals It may termmate fatally after a few days or after a few 
weeks In some cases jaundice persists for months Rollcston-* 
reported a case where the disease lasted two years In these cases 
there is a nodular hj'perplasia of the liver In some chronic cases 
the dmical features are those of rapidly progrcssmg cirrhosis of 
the hver mth ascites 

The prognosis is fatal m the great majority of cases There 
are, however, a few cases on record m which recover}' took 
place 

The icterus caused by phosphorus poisonmg is also due to 
yellow atrophy 

Hanot’s cirrhosis, as is well knoivTi, is characterized by 
chronic jatmdice, periodic attacks of abdommal pam and fever, 
enlargement of the liver and spleen, absence of ascites, and by 
Its preference for the j'oung It is a very rare disease It was 
ongmally thought to be due to an ascendmg mfcction of the bile- 
ducts from the duodenum This has been disproved The 
icterus IS not an obstructive one The pathologic changes 
are confined chiefly to the liver cells with a great deal of fatty 
degeneration There is at times secondai}' mvolvement of the 
ducts ' 

Eppmger, who obser\ed 8 cases clmicall} for a number of 
years, 6 of which came to autopsy, states definitely that the 
icterus IS certamly not due to obstruction Clmically, it has some 
of the characteristics of the hemohtic tj-pe In one of Ep- 
pmger’s cases the removal of the qileen had a %ery fa\orable 
influence on the disease At autopsy the li\er, m his cases, 
showed bile thrombi m the bile-ducts, dilated and ruptured 
bile capillaries, and marked deposits of iron m the Kupffer stellate 
cells — in other words, the same charactenstics as are encoun- 
tered m hemolj tic icterus The spleen did not show the same 
changes as m hemolj tic icterus On the basis of tliat expenence, 
Eppmger states that the spleen m hjpertrophic cirrhosis of the 
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liver bears intnnate relation to the jaundice and that the icterus 
in hj'pertrophic cirrhosis of the liver is of hemoh*tic and most 
like!}' of gilenic origin He definitely pomts out, however, that 
the pnmarj* disease lies in the destruction of the liver paren- 
chjTna The ahmentar}’’ canal is frequently inflamed The 
pancreas may at times show fibrosis It is a veiy slowly pro- 
gressing disease Malaise with \-ague abdominal sj'mptoms and 
pruritus with enlargement of the liver maj* precede the jaimdice 
a number of weeks The enlarged and painful liver maj* for a 
long time be the only sjTnptom leading to exploratorj’ laparot- 
omy The jaundice is at first slight, becommg later dark green- 
ish Itchmg is likewise verj* severe Occasionally the Ijmphatic 
glands m the amlla and groms are considerably enlarged Death 
usuallj- results from toxemia At times the rapid degeneration 
of the hver cells maj* cause sjTnptoms of acute j’ellow atrophy. 
Intercurrent infections like erj’sipdas, pneumonia, or even peri- 
tomtis are not uncommon At times the disease does not last 
longer than two years 

Obstructive biliaiy cirrhosis consisting of fibrosis of the 
small ducts may sometimes be the cause of chronic jaundice 
The causes for this condition, according to Rolleston, may be 
infective cholangitis with pencholangitic cirrhosis The rlimral 
picture of this disease is much like that of Hanot’s cirrhosis 

Carcmoma of the hi er causes jaundice if the organ is the 
primarj’ seat of the disease Metastatic cardnoma of the liver 
usualli- causes asdtes 

It must agam be emphasized that icterus, the result of pri- 
mary disease of the In er cells, causes bile thrombi in the cap- 
illaii ducts and secondaiy cholangitis m the great majoiiti* of 
cases Brauer rightfully termed th^e thrombi the casts of bile 
capillanes analogous to the casts in the tubules of the kidney in 
cases of nephrosis or nephritis 

It IS also important to remember that m icterus graiis the 
bile-ducts may contam white bile, showing that the fimction of 
the h\ er cell is practically destroy ed Bi these cases the fact 
that the jaundice persists shows agam the extrahepatic produc- 
tion of bile pigments 
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HEMOLYTIC ICTERUS 

This disease is of great clinical importance and has gi\ en rise 
to considerable discussion Naunj-n and his pupils even today 
adhere to the teachings that hemol 3 'tic icterus is usualfy an 
obstructii e icterus, the pnmarj' process bemg hemol} sis The 
excessne hemolysis causes pleochrome and highlj concentrated 
bde in the liver cell which disturbs the function of the liver cell 
proper, also bnngmg about thrombi m the bile capillanes and 
so leads to obstruction Accordmg to Naunjm, hcmotysis may 
be of an exogenous ongm if caused by poisons like toluylendi- 
amin, arseniuretted hydrogen, and anilme dyes These poisons 
destroy the red blood-cells and the hemoglobm is converted into 
bilirubin Some poisons may cause free hemoglobm to be con- 
verted mto methemoglobm 

The second group is of endogenous ongm, as exemplified by 
transfusion, hemoly sis, and paroxysmal hemoglobmuna. 

Toxic hemoly'tic icterus is best studied m cases of toluylendi- 
amm and phosphorus poisoamg 

The chnical picture of hemolytic icterus, also known as 
chrome splenomegahc hemoly'tic jaundice, was already' known to 
Morgagni, who named it suppression icterus In 1900 Min- 
kowski gave the first clinical descnption of the disease He 
desenbed 8 cases occurrmg m the same family durmg three 
generations, m whom congenital icterus had lasted throughout 
life, together with urobilmuna and large ^leen This peculiar 
affection did not shorten life Some later reports by Chauffard, 
Widal, and Abrami followed from the French school The con- 
gemtal form is named the type of Minkowski-Chauffard-Widal 
The acquired fonn is named the type of Hayem after the author 
who first described it In both types the icterus is not xeiy 
deep and itchmg is nei er present There is only an mcrease of 
mdirect bilirubm and the presence of urobihn m the blood, but 
there are no bile acids m the unne There is a dimmished re- 
sistance to hemolysis of the red blood-cells when exposed to 
hypotomc salt solutions as pointed out by' Chauffard Normally 
hemolysis begms m 042 per cent sodium chlond solution, 
whereas m hemoly tic jaundice the corresponding limits are 
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0 6 and 0 42 per cent The red corpuscles are smaller than 
normal Manj’- reticulated red cells are found Widal correctly 
pointed out that this phenomenon is not present m all cases 
In the acquired form the jaundice is less marked and the 
anemia is much more promment than m the congemtal form In 
both forms, espeaallj' m the congemtal, attacks of biliary cohc 
occur often In some cases gall-stones are also found Both 
types are accompamed by hemoljtic crisis, characterized by 
marked enlargement of the spleen, which is pamful, due to peri- 
splemtis, elevation of the temperature, and marked anemia. 
The penodic mcrease in icterus, anemia, and enlargement of the 
spleen may be brou^t about bi’’ a number of causes, such as cold 
weather, excessive eatmg, long marches and, according to Farkes 
Weber-- and Downes,^ it maj' also be brought about by preg- 
nancy and mental shock or worrj’’ 

Removal of the spleen m these cases is a curatne agent 
Icterus assoaated with pernicious anemia and aplastic anemia 
belonp to the hemolj tic tj’pe of icterus 

Icterus associated with heart disease has been the subject of 
much discussion Naimj-n and Gerhard are of the opmion that 
It IS of obstructii e t^^pe Other obsen ers, like Eppmger (loc 
at ), Lepehne, and A F Fishberg,-^ are of the opmion that it is 
of hemolytic ongm It may be stated that moderate icterus or 
the c} anotic icterus associated with decompensated cardiac dis- 
ease is, as was recently pomted out by Fishberg, the result of the 
bile pigment formed m limg mfarcts and m transudates 

In cases of cardiac decompensation with tricuspid msuffi- 
aenc^ , the icterus is due to disturbance m the li\ er cells The 
symptoms are, m reahtj', those of liver msuffiaena- (nausea, 
1 omitmg, drowsmess) Such a condition is also often present in 
thrombosis of the nght coronary- arterj- The h\er is markedly 
enlarged and is i ei^ tender m these cases 

Biliarj' currhosis, the result of heart disease, maj give rise 
to icterus, both as the result of changes m the In er cells and 
obstruction in the biliai^ ducts Gall-stones m these cases 
often form as a result of the marked impediment to the flow of 
bile This fact is important to bear m mmd m order not to o\ er- 
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look the presence of gall-stones in cardiac disease One often 
encounters suppuratne cholecjstitis as a result of gall-stones in 
cardiac disease, necessitating operative interference in spite of 
the grave condition of the circulaton S 3 stem In decompen- 
sated heart disease all three forms of jaundice maj occur, 
name!}', that due to hemolysis, that due to affection of the li\er 
cells, and that due to obstruction of the bilian' ducts 

Rare forms of icterus of transient nature desene mention 
These include icterus, "nhich ma\ come on during the menstrual 
period, that follomng tuberculm mjection, \accination, and 
after the admmistration of salvarsan and e\ en mercur 3 ’’ 

Icterus occurrmg after psychic trauma, known as icterus 
ex emotione, is not mfrequentl}’’ encountered After very severe 
mental shock icterus suddenl}'- develops It has been attnbuted 
to spasm of the sphmcter of Oddi The spasm theon% howei er, 
does not satisfactoril}’’ explam this form of icterus The studies 
of L R Muller and R Grevmg^® on the mnen ation of the li\ er 
offers a more satisfactory explanation R Gre\ mg studied the 
course of the nen^es in tliree fetal liiers and m two adult 
hvers macroscopicall}' and microscopicallj' in order to deter- 
rmne to iihat extent the sjonpathetic and ^agus nenes are con- 
cerned in the innen ation of the hi er He found that no fibers 
from the splanchnic nen'^es go to the In er These nerves merge 
■vnth the celiac plexus and from there fine nen e bundles accom- 
pan}' the hepatic arteiy, through which thej’’ reach the liver 
Some fibers from the vagus, on the other hand, enter directly 
mto the liver, especiallj' those of the left vagus The hepatic 
artery at its entrance mto the liver is surrounded by extensive 
nen e bundles The nen^e bundles are scarce m the region of the 
portal lein The nen e-fibers from the splanchnic and ^agus 
nen es have chieflj’’ i asomotor function and, to a certam degree, 
thej’ also regulate the metabohc processes m the li\ er These 
experimental studies and those of the Kraus school (Brugsch, 
Dresel, Loeny, Leschke, and Schneider) showed that the Iner 
does not onlj exercise its metabolic mfluence on the material 
brought to It b\' the blood-stream, but its work is also under the 
control of the nenous sjstem, the center, therefore, being in the 
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midbram and m tie medulla oblongata Accordmg to tie ex- 
amination of Eiger the \ agus mcreases tie flow of bile and the 
sjmpathetic ner\'e diminishes the flow of bile In the case of 
emotional icterus it is tie overstimulation of tie simpatietic 
ner\*e which brmgs about retardation of the flow of bile, resulting 
in absorption icterus 
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EXAMINATION OF PATIENTS WITH GASTRO- 
INTESTINAL SYMPTOMS 

Dr. Fellows You have had your lectures and reatations 
on the sjTnptomatology and diagnosis of gastro-mtestinal condi- 
tions, and before you start the more practical part of the work 
I wish to explain to you the system we are followmg m the 
chnic and m pnvate practice 

You are begmnmg the practical exammation of ambulatoiy 
patients complammg of gastro-mtestinal symptoms and it is 
now necessary to put mto practice your theoretic knowledge 
The methods which we use and the system which we follow are 
the result of wide experience and are the ones which we 
give us the highest percentage of correct diagnoses 

In the first place, e^ en' patient must have a general exanuna- 
tion, consistmg of a careful lustory and a complete physical ex- 
amination This, plus the functional and laboratory testa, gives 
us our diagnosis 

Histoiy taking, I presume, y’ou are familiar with, and yet 
perhaps, it is not a waste of time to nm over the way m which 
we do It It IS best to take a chronological history', inquiring 
mto the family history' first, where we often acquire facts such 
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as a tendencj' toward tuberculosis, mental instabzlit}', and oc- 
casionally a suspiaoD of luetic mheritance Personal histoty 
should begm with childhood and not too much attention paid 
to the common diseases of childhood, as they are usuallj not 
significant, imless leavmg permanent scars or residua: The 
adolescent period is often illummative, as there we maj leam of 
early attacks of so-called “mdigestion” — nausea and vomitmg 
Occasionally early sjmptoms of ulcer are obtained If there are 
early and persistent sjmptoms, one must be on guard agamst 
congemtal adhesions or abnormahties In female patients a 
menstrual histor3’- is mcluded m the adolescent penod Coming 
to the adult life, inquire separately as to each system, the cu- 
culatorj', respiratory, and gemto-unnary — ^here especially for 
venereal mfection — ^nervous system, surgical history, and the 
weight over a penod of years TlTiat we are trymg to do is to 
properly evaluate any of the conditions which may gi\ e nse to 
gastro-intestmal symptoms, and yet be due to other than gastro- 
mtestmal lesions Followmg the general history, ascertam m 
detail, if possible, symptoms referable to the gastro-mtestinal 
tract 

The blanks which I have handed to you give the headings 
of the gastro-mtestmal history, and mclude chief complaint, 
duration, onset, course, appetite, deglutition, pam, regurgita- 
tion, nausea, vomitmg, vomitus, pressure, distention, belchmg, 
food mtolerance, jatmdice, chills, fever, “acute attacks,” bow el 
function, feces, mucus, blood, diarrhea, hemorrhoids, and kidney 
symptoms I shall just run brieflj' over some of the mam items 
and leave it for j ou to elaborate upon them For mstance, the 
onset and course of the condition is usually best elicited as a 
sort of a story told by the patient, begmnmg wnth the first 
symptoms referable to the gastro-mtestmal tract The history 
follows through the period of tune from which sjmptoms 
were first noted to tlie present A story form of history gi\cs 
a ^ ery good idea of the course of the disease, but, after tak- 
mg this tj’pe of history', one has to ask routme questions to be 
sure not to lea\ e out important facts Regardmg the appetite 
and deglutition, it is not necessary' to saj more than that 



PATIENTS WTIH GASTRO-INTESTINAL SYJJPTOMS 539 


one slio\il(i be on guard when questioning with regard to the 
swallowing of food, to be sure to eliminate or gam mformation 
which would lead one to suspect cardiospasm or caranoma of 
the esophagus WTien we question m regard to pam, there are 
se\ eral factors which must be considered — character, time of ap- 
pearance, radiation, whether with the pam there is also tender- 
ness m the same localitj' the relation to food, and what measures, 
if any, give rehef If there has been more than an occasional 
vomitmg attack, we want to know what seems to brmg it on, 
whether the food comes up easil}', as though regurgitated, or 
whether the vomiting is projectile m character It is also impor- 
tant to note the tj^ie of food vomited, whether there is blood 
present, whether the food is that taken some time before, which 
would make us suspiaous of retention Pressure and belchmg 
directly after meals, espeaally when a large amount of food is 
not eaten, make one suspiaous of either burned meals or m- 
completely masticated food though bands or adhesions about 
the duodenum may give rise to these same complamts If 
there have been attacks of acute mdigestion, one must also be 
sure to e limin ate renal cohc, angina pectoris or coronarj' sclerosis, 
Dietel’s crisis, and, more frequently, gall-stone colic If gall- 
bladder imolvement is suspected, jaundice, chills, and fe\er 
may be present with or following the attack. A careful histoiy 
of the bowel fimction is of course, necessaiy, though many pa- 
tients are prone to say thej* are constipated, and let it go at that 
We must know’ a good deal more than that the patient is con- 
stipated We want to know the degree, whether laxatiies are 
habitually used, and, if so, what and how' much, whether the 
consbpation alternates with diarrhea, if there has been blood or 
mucus m the stools I have not gone mto great detail on the 
waj m which the cardmal sjTnptoms are elaborated upon, but 
I have just gi\ en } ou a hmt as to how one questions the patient 
complammg of gastro-mtestinal sj’mptoms In the histoiy, also 
inquire well mto illnesses, habits, the home enMronment, fam- 
il\ relations The mental attitude, such as worrj’ over other 
members of the famih or o^er fmances, must be gone into 
This, in the office, of course, will be done bj each one of ^ ou, m 
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the dime it is done by Miss E\’ans, whom I have asked to \ery 
bnefly outbne the points of special interest 

Miss Evans In mtemevong the patient after the initial 
exammation it is important to consider not only what we wish 
to get out of the mtemew but what the patient himself wants 
to know As they bear on the physical condition of the patient 
and the medical plan, we are mterested m the patient’s life and 
habits, the environment at home and at work, family rela- 
tions, his worries, how and where he eats his meals, his daily 
routme, and finanaal situation His mterest, however, is 
subjective WTiat is wrong with him? WTiat can we do to help 
him? How much will his examination and contmued treatment 
cost him m tune and money? Will the exammation hurt? In 
gomg out to get the information we want, we must not forget 
the mformation he wants This first inter\uew, therefore, is 
an exchange of data outhnmg to the patient the details of ex- 
anunation and treatment and gettmg m return the mformation 
we seek How well we sell this mitial contact with the patient 
IS measured by the future response and returns 

The next important contact with the patient is after diagnosis 
has been made and treatment outlmed Diets and exercises 
must then be explamed, home situations adjusted, country care 
planned, ho^italization arranged for, work problems talked over, 
m other words, the medical plan mterpreted and explamed m 
the hght of the patient’s own environment and daily life Plans 
for treatment must often be modified or radically changed be- 
cause of the patient’s mode of hvmg, and often the help of the 
family must be enlisted and their co-operation gamed 

At all subsequent visits, the patient is mterviewed, after he 
sees the doctor Often this is but a friendly contact, but many 
times new problems u*ill arise or old problems utU need checking 
up and readjustmg 

Dr Fellows. Follow mg the history, the physical examma- 
tion is next performed Digestive symptoms are so frequently 
due to such remote lesions as coronary sclerosis, pulmonarj’ 
tuberculosis, decompensated hearts, lues, renal calcuh, that 
one must be xeiy careful to trace to the source all of the 
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sjTnptoms complained of So a complete physical esamma- 
tion IS necessaij* There are none of you who do not know how 
to make such an examination m the proper manner, but there 
are a few pomts m the abdominal examination which may be 
helpful Inspection, percussion, and auscultation do not jdeld 
much, neither is one able to feel a great deal in most cases, but 
if xou will tiy and picture the anatomy and know over what 
organs you are palpatmg. it is possible to occasionally gam con- 
siderable information For instance, duodenal ulcer tenderness 
can usually be ehated over the lesion, and in the short broad 
tj'pe of individual the duodenum may be prettx' well hidden under 
the nb border, but m the thm, ptotic tj-pe, the duodenum is easily 
found just above and to the right of the umbihcus and tender- 
ness is found m that location If the hver is palpable, one must 
deade as to whether there is an enlargement or whether the organ 
IS ptosed An enlarged h\ er can be percussed higher than normal, 
ini-admg the thorax as well as bemg palpable below the nb mar- 
gm In thin or elderty patients a promment or sclerosed abdom- 
mal aorta must not be mistaken for intra-abdommal mass or 
growth Cold hands on the part of the examiner should be 
ai oided, as they cause immediate contraction of the muscles of 
the patient The patient should be mstructed to void before 
exammation for a distended bladder is not onlj uncomfortable 
and makes palpation difficult, but maj' actually hide some sig- 
nificant, palpable mass The exammation of a patient m a 
bathtub filled with warm water renders abdominal exammation 
^eI:^' easj* and verj satisfactory*, even m the more resistant 
patients, as there is more complete muscular relaxation No 
physical exammation is complete without a rectal exammation, 
and this is somethmg that is often overlooked, even by the best- 
tramed phy siaans There is nothing simpler than explormg the 
rectum with the finger, and all of you can, with xeiy httle 
practice, become profiaent m the use of the proctoscope as well 
You will be gratified and surprised to find how much informa- 
tion y ou will gain if these two exanunations are done routinelv 
hlodem medicmc tends toward a multiplidty of laboraton 
tests and in examinmg gastro-mtestmal patients one should be 
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ven' careful to adhere to the simple and recognized tests The 
most illummating of tliese is the expression of the En aid test meal 
one hour after mgestion One not onlj gams help m diagnosis, 
but m treatment, as well, for from this sunple test ue arc able 
to learn the acidit}’’ of the stomach, the empt3'mg tune, presence 
or absence of blood, and character of digestion Routine unn- 
aljsis should be done, and the Wassermann blood-test at the 
discretion of the exammer An estimation of the hemoglobm 
and red blood-cells is frequentl}' of value, especially where ma- 
hgnancy is suspected, and, when adiTsable, a stool axammation 
should be done as well 

Student Do you do the Lj'on test of biliarj' dramage and 
exammation of duodenal content? 

Dr Fellows We are not domg the Lyon test at present 
for several reasons We are speakmg of the examination of 
ambulatory patients, those who come to the dime and to the 
office The Lyon test takes a good deal of time when it is 
properly done, the results are still under discussion, and, as I 
told you, w’e use only the tests w'hich are of proved \ alue Tliere 
are a good many examinations w'hich are occasionally useful, but 
which had better be done m the patient’s home or m a hospital 
Among these are the Lyon test, the fractional Ewald, and tests 
for enzjTne actixuty 

After the liistory. physical exammation, and laboratorj' e\- 
ammations are completed, the next step is the a-ray axamina- 
tion, wuthout W'hich our findmgs are mcomplete Dr Wem- 
traub, will 3 ou explam the method of fluoroscopic exammation’ 

Dr Weinteaub We shall discuss now the routme fluoro- 
scopic exammation The apparatus used is a horizontal and 
vertical fluoroscopic unit of an}' standard make The prepara- 
tion of the patient is simple Catharsis is not permitted as we 
wish to mamtam the normal status of stomach and bowel, and on 
the mommg of the examination breakfast and all medication 
IS omitted The patient, if a male, is stnpped to tlie waist, if a 
a female, removes all the clothmg except the underclothes and, 
durmg the exammation, w ears a smock The patient now stands 
wuth the back agamst the fluoroscope, w’lth the screen m front 
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First we examine the lungs and look for differences m apical sha- 
dows, hilus shadows, calcified Ij-mph-nodes, thickenmg of the 
bronchial tree, and any unusual markmgs In the aorbc arch and 
the heart we consider the contour, size, and unusual pulsations 
The patient is then mstructed to breathe deeply, in order to 
obserie the cardiophrenic and costophremc angles, and move- 
ment of the diaphragm 

The examination of the abdomen before the barium mixture 
is administered ma}’ reveal the shadow of the hver or qileen a 
tumor mass, sclerotic abdominal aorta, curvature of the spme, 
the distnbution of gas m the bowel, and verj- rareh* gall-stones 
or renal calcuh 

Now the patient is read}* for the opaque mixture, which con- 
sists of 8 ounces of barium sulphate, IJ tablespoonful of sweet- 
ened condensed milk 1 tablespoonful of cocoa, and 1 teaspoon- 
full of powdered agar-agar, with water enough to make 1 pmt 
This IS thoroughl}* mixed and makes a smooth, fairly heavy, 
palatable dnnk The subject is now turned to the right obhque 
position, which means that his back makes a 45-degree angle 
with the inachme, with the left shoulder nearer the machine, 
and the right shoulder nearer the operator It is important to 
understand this position, and also it’s opposite, the left oblique 
position, as we use these terms frequentlj in fluoroscopy 

The esophagus is best seen m the nght oblique position and, 
as the subject dnnks, we note the contour, the normal depres- 
sions made by the aortic arch and diaphragm, and espeaaUy 
look for irregularities m outline, and spasms WTule the patient 
IS still drmkmg, it is wise to obser\*e the barium entenng the 
stomach, as m this waj lesions of the cardia may be discovered. 
With the palm of the nght hand gently press the column of 
banum upward and examme the cardiac end of the stomach, 
notmg the curv atures and the surfaces Then, with both thumbs 
placed a httle distance from each curvature, press alternately to 
test the phabiht}’ of the stomach The patient is then turned 
back to the ongmal position j e , anteroposterior, and consider 
the shape of the stomach, the size, tone, position, and the char- 
acter of the peristalsis The lesser and greater cuivatures are ex- 
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amined in detail and m itli the patient in the nght antenor oblique 
position the posterior and antenor surfaces are examined The 
body of the stomach is examined m the same manner Now we 
are ready to fill up the antrum and the duodenal bulb It is at 
this phase that the art and skill of fluoroscopy come m, suice 
about 90 per cent or more of the lesions occur m tins region 
If we merely observe the stomach emptiung b) its own activity, 
we usually see a poorlj’’ outlmed antrum, and mcompletely filled 
bulb But -vnth the proper manipulation, the antrum and bulb 
can be easily filled and leave little doubt as to its nature With 
the palm of either hand, press the mass of barium through the 
pylorus mto the duodenum synchronously with the peristaltic 
waves The normal antrum is dome-shaped and rounded Note 
irregularities in outhne due to filhng defects, folds of the mucus 
membrane, bands, or adhesions Also, obsen^e next the width 
of the pyloric interval, t e , the distance between the bulb and 
the antrum, as well as the position of the pyloric stem The 
normal bulb is cone-shaped Note irregularities m outline due 
to ulcer, adhesions, unusual fixations, and diverticula Then 
comes the rest of the duodenum with its fixations, dilatation, 
stasis, and reverse peristalsis 

The exammation so far has all been done with the patient in 
the erect position, usmg the x^ertical fluoroscope The naxt step 
IS to examme m the horizontal position with the patient lying flat 
on the abdomen, the head pillowed on the left forearm and turned 
awa)' from the exarmner, and the n^t arm of the patient by the 
patient’s side This makes it possible to turn the subject from 
one side to the other very easily and one is always sure that the 
hands will not come m contact with a high tension ivire In 
the prone position the cardia is visualized xxry nicely, as gravity 
fills the upper end of the stomach With the patient lying 
shghtly on the right side the antrum is also seen very distinct^ 
and one is also able to determme adhesions about the second 
and tliird portion of the duodenum If an esophageal lesion has 
been detected, the patient is mstructed to dnnk the barium 
through a tube and, as the fluid takes longer to pass mto the 
stomach, there is an excellent opportumtx to obser\ e a question- 
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able area for a longer space of time than in the erect position. 
The first examination is completed at the end of the mvestiga- 
tion in the horizontal position In three hours the patient 
returns and ive note the amount of banum remaining m the 
stomach and its distnbution m the small intestme and colon 

On the following mommg the patient returns for the twentj - 
four-hour examination, haA-mg been instructed to refram from 
mo^’ing the bowels, for the stomach and small mtestme are 
usually emptj’ and the colon is filled Obseri e the position, tone, 
phabiht}*, and stasis If the appendix is \'isible, consider whether 
it IS fixed, kinked beaded, or tender If a lesion of the colon is 
sugiected, a barium enema is administered and we watch the 
colon fill under the fluoroscope and thus discover filhng defects, 
adhesions, and spasms I wish to add a few words concerning 
our check-up sj'stem Occasionally at the first examination a 
stomach maj’ be m spasm so that we cannot fill up the antrum 
and bulb to our satisfaction, or there maj be an irregulantx- of 
outhne the nature of which is not dear, or the historj- may be 
stronglj* suggesti^e of a lesion and we cannot find it In such 
cases the patient returns for a re-exammation, usually bj a 
second obsen’^er, who is unfamihar with the case, so that we may 
ha\e an unbiased opinion, and alwajs b) the first obsener as 
well, who at this time is qmte famihar with the speaal area 
which is to be m^ estigated A dose of bicarbonate of soda is 
gii en before the mgestion of the banum meal, as this frequentl\' 
makes more satisfactor}' the examination of the antrum or duo- 
denal bulb, though occasionally a course of atropm treatment 
is necessary* before we can defimtely rule out spasm This 
second, and eien thud, exammation is essential m accurate 
fiuoroscopv 

I shall dose bj- discussmg the danger of fluoroscopy, namdy, 
the a-raj bum The patient is exposed from fi^ e to fifteen mm- 
utes Some of our men haije been fluoroscopmg two to four 
hours a day for the past fi^ e 3 ears and no case of ar-raj* bum has 
come to our attention thus far A good pair of lead-hned gIo\ es 
IS the only precaution which we obsene The most essential 
point in fluoroscopic work is a suffidentlj* long exammation to 
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make sure of all pomts and expenenced manipulation of the 
banum filled organs 

Student Do 3 ou take a:-raj' plates, or do 3 ou depend en- 
tirety upon fluoroscop3>’^ 

Dr. Fellows We depend mainly upon fluoroscopic e.\am- 
mation, but the ideal method, of course, is to ha^ e films available 
as well a:-Ra3’- plates or films and the fluoroscopic examination 
supplement each other, but, if only one, equally well carried out, 
were available, I should much prefer the fluoroscopic examination 
The pomts m favor of x-ray plates are that they are available at 
an3’- tune, there is ample time for leisurety stud3’’, and if an opera- 
tion IS necessary the surgeon who is to operate can see the lesion 
which he is to attack Salanced agamst these are the factors of 
expense, expensive eqmpment is necessary, a good deal more 
time has to be devoted to the patient, and the mterpretation is 
usually done by one imfamiliar with the histoiy' of the case, 
which decreases the value 

Student How long does it take to complete the e.\amina- 
tion of a patient, using all of these methods in e.vamination? 

Dr Fellows The first examination, mcluding the histor3 , 
the physical exammation, and the fluoroscopic exammation of 
the stomach and duodenum, takes about an hour The succeed- 
ing exanunations take about fifteen mmutcs each, except the 
fina l one, when a summary of the case is gone over with the 
patient This visit usually takes about half an hour The total 
time, then, is between one and a half to ti\o hours, and is 
dmded over three or four da3s 

Student Have you an3' gauge as to the accuracy of this 
S5’stem of exammation? 

Dr Fellows Yes Dr Russell has just finished a studj' 
of-the histories of 200 patients whom we have exammed m this 
department and v ho hav e come to operation Nothmg can give 
us a better standard of our work than the operative findings, 
imless It be an autops3' I shall ask Dr Russell to giv'e 3 ou the 
figures on these cases 

Dr Russell In the first place, this is not a selected 
series I have anahzed the histones of 200 patients who 
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v\ere examined by the staff of this department and who 
have come to operation We have the operative reports 
either from the surgeon or from the ho^ital in these cases, 
and I have divided the statistics m the following way: First, 
the accuraQ'^ of the rlmiral examination based on the history 
and ph 3 ^ical examination to determine how near right the 
first impression is as proved at operation Second, the ic-ray 
plate diagnosis alone Third, the examination as earned out, in- 
cludmg all of our methods The rliniral diagnoses showed that 
out of the 200 cases, there was a provisional diagnosis m 111 
cases, of which 61 per cent were correct and 39 per cent, were 
wrong In 89 cases diagnoses were deferred and, therefore, we 
cannot state whether these impressions would have been correct 
or mcorrect, but the best a chnical examination would give us 
would be about 50 per cent correct diagnoses Of 27 cases of 
x-ray examination with plates alone, 17, or 64 per cent , were 
correctly and 10, or 36 per cent , were incorrectly diagnosed, but 
here I wish to sa)’’ that this is perhaps not a fair estimation In 
some cases there were not a suffiaent number of plates taken and 
the work was done imder some handicap I should think that 
75 per cent would be a fair figure for x-ray diagnosis b}' plate 
method alone In the Department diagnoses, usmg all methods 
for help, we were correct m 186 cases, or 93 per cent , and in- 
correct m 14 cases, or 7 per cent., and I feel that we should con- 
sistently diagnose correctly about 95 per cent, of our cases It 
is more interesting to anal^’^ze the mistakes than it is the correct 
diagnoses In 10 out of 14 cases incorrectly diagnosed, we re- 
ported pathologic findmgs, and at operation either a much less 
grade of pathology or none at all was found; in other words, we 
erred on the side of positive findmgs rather than negative find- 
ings An anal} sis of the whole 200 cases shows that 80 per cent 
of the cases were made up of pathology of the appendix, ulcer 
of both stomach and duodenum, gall-bladder, and caremoma of 
all organs Five per cent were adhesions and 6 per cent were 
negati\ e In other words, 12 patients in whom we found no 
patholog}’ were operated for one thmg or another and our nega- 
ti\e diagnosis confirmed This is vei}' significant Ten of the 
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abo\ e cases correctlj diagnosed before operation w ere diagnosed 
by proctoscopic or rectal examination mtli or without a banum 
enema for corroboration This I mention to emphasize the pomt 
that about 5 per cent of our cases, especially uhen the rectum 
IS invoh ed, can be diagnosed bj' a rectal or protoscopic examina- 
tion 

Student Doesn’t it take a good deal more expenence than 
the average doctor possesses to use all of these methods? 

Dr Fellows I’m afraid jou have missed the pomt en- 
tirely It does take special trammg and a wide expenence to 
correctly mteipret fluoroscopic findmgs, but it is none the less 
true that, usmg all methods of diagnoses, 95 per cent of the 
patients complammg of gastro-mtestmal symptoms should be 
correctly diagnosed, and there should be m each community 
someone with the requisite skill and expenence to do the work 
for the public and the physiaans 
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